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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a induction 
liardening device for hardening a thin and long worl<, 
in which a hardening objective zone having the non- 
plane and the extent in the longitudinal direction 
exists. 

SOLUTION: In this induction hardening device, a high 
frequency induction heating coil body 100 having 
heating conductors 110, 111 arranged at the position 
faced to the zone 950 and formed so as to obtain 
almost accompanied shape with nearly the whole 
range in the longitudinal direction of the zone 950, 
and hardening objective zones 950, 951 providing a 
cooling jacket for jetting cooling liquid for hardening, 
arranged so as to be faced to the zone 951 and 




having the non-plane and extent in the longitudinal direction, are provided. 
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(57) I ^^v] (57)[ABSTRACT OF THE DISCLOSURE] 

(li^iE^) (Amendments Included) 

[SUBJECT OF THE INVENTION] 

$-=W-mX'E.<^s:^:^0]iZltiA^K) Induction-hardening apparatus for tempering 

^^'^'<'^^M^^^fj''^&-r wori^piece of thin elongate shape with which it is 

^MM-s:R.-'^<Dy—i7t:iMAi~^ non-fiat surface, and region for quenching 

;t'J6co;i5.ll|ig;^A^S, exists in longitudinal direction with breadth. 

[^^=IJ] [PROBLEM TO BE SOLVED] 

fli^'SSOlC^fHj-rSfzSJc^ft High frequency heating coil body 100 which has 

^.flS.o^J§{950CDS^;^i^co heat conductor parts 110 and 111 formed so 

3&±l3iSii4oV^T3§-Sofz/f^-i:^ that it may be provided in position which it 

i '1^ -5 J: ^{CtF^ /53c o-ri -5 TJOflisSi;^ opposes to region 950 and may become shape 

SpllO, 11 l*-^T-5;iijiiS/JilS:'': of longitudinal direction of region 950 where it 

s-T/'VflsiOOt, ^i^95l!C^fo] followed roughly in total range. 

LTIxijib^vi^Afi^i^sPifx^r'^M induction-hardening apparatus for tempering 
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^T^^S^\y^-7y hbitAimLX wcrkpiece VV of thin elongate shape possessing 
t-"*©, ^n¥-SiX^ s:^' :o miZ cooling jacket which is provided opposing to 
&^^'''0%:W^XmP<j(^^m'^95 region 951 and injects coolant for quenching to 
0, 9olA'^&^^mm.S:K-^.oD which it is non-flat surface, and region 950 and 
57— i?\V^i^A-t--5/t*c05fjl is 951 for quenching exists in longitudinal direction 
:vtA^1M.., with breadth. 



? 9 




[mm^(Dmm] [clajms] 

[tm^^l] [CLAIM 1] 

0W-mX'E.^^^y7[°]rZit:fA It is induction-hardening apparatus for 

'O^W'^X^^AM'^M^A'^'-^^ tempering workpiece of thin elongate shape 
i'6i^li5/^t>tcO!7 — with which it is non-flat surface, and region for 

'i'otzi^CD^MtS.iMA^mX'h quenching exists in longitudinal direction with 

oT. mtim^izMi^i-^ittM: breadth. 

}<ll3:it?>ix^03!)f5qii§c'Z)g^ It comprises a high frequency heating coil body 

;^ f&l OPg^ la ffi {c 1/ > Tig- fp^o which has heat conductor part formed so that it 



8/23/2004 



4/55 



(C) DERVVENT 



JP2000-256733-A 



XMOIVISOIM 

^ 



>CyT;;-7: ir-'cf^Qcfc:; ^3.T>./^x may bs provided in position which it opposes to 

^^i^B^^T^mmiS^jjUm^ said region and may become shape of 
-i/upsr^:, §TIf2^^!z^i^L-CK longitudinal direction of said region where it 
'^y^niM7\.^?^i[i'i{^^^MM'r<) followed roughly in total range, and a cooling 
fri^iiy^^r^yrt^MrfMLX^* ^-51 jacket which is provided opposing to said region 
t^'Wi^t'T^mJ^/ux-^A^M:, and injects coolant for quenching. 

Induction-hardening apparatus characterized by 

the above-mentioned. 

[ft ^^12] [CLAIM 2] 

gilfcrr^nv^-ir^^'>f-}i:> wIsS.^ Said cooling jacket is provided in surface side 

AM^^MM<OB:mi^)\tMmiMt and back side of said region for quenching. 

^-lS/7ibTLor.>e'#^l^['iri"oiff induction-hardening apparatus of Claim 1 

7?<^^lIcS!c'^fS3xSiig:cg7s.^g3 characterized by the above-mentioned. 

IfS*«3] [CLAIM 3] 

lt^^^iSfcfi2f5ixc7:i?ifil)g[ Clamping mechanism which clamps two or 

S^Ai^MiCfS, gufcL7 — :5^coS more places of longitudinal direction of said 

^:^fpjC0^'^®gff^^^>:7'-r5 workpiece is provided in induction-hardening 

^^'^y^mf^i&'tjh^.X^v apparatus of Claim 1 or 2. 

^i#'fitc:"r^»fiijll^:^A^Ma Induction-hardening apparatus characterized by 

the above-mentioned. 

Iltjjcil4] [CLAIM 4] 

SufS!7— ^^fi g i/iSlcoirv.?— Said workpiece is center-pillar or cross member 

^^'7—''^tz'ii'^'^:^y^lyy<—X^^ of automobile. 

^t^-^Wit'T^inM^Kl. 2%tc induction-hardening apparatus of Claim 1, 2 or 

'?i3a£Sic'^fSi/'ijrS:^A^S3 3 characterized by the above-mentioned. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[0001] 



[0001] 



[TECHNICAL FIELD OF THE INVENTION] 
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.^3€^i ji^ g i>^j^cO-t:^^:-> --c:'^ This invention relates to induction-hardening 

'^^:^y<>y< — ^co^'i\Z, ^? apparatus for tempering vvorkpieca of thin 

'i^^'^'B.r^S^yji^iZjrfj^'o^ elongate shape with which it is ncn-flat surface, 

??":3T:?^AST^*^^;5^???^-t-5 and region for quenching exists in longitudinal 

M':^'§:Fjik(7:^'7 — ^y^'i^A'r^fz direction v/;th breadth like center-pillar and 

'^>^^C^^;^t5:^lAgS^!C^13■^c^ cross member of automobile. 



[0002] [0002] 

ll^tMcoixWr] [PRIOR ART] 

SUhW(Dii:>'^-'h'y—{i^ui:^;;< Center-pillar (cross member is also nearly 

fix 'MMt5.^>c identical) of automobile is long object which was 

122-^:3 ?gof-5&MH^:ii:>"'>^,a^ comparatively square in metallic plate and 

Jr^ Lfe Z.<D~^>i^ which carried out press molding like a gutter 

— ir^y — J'J:, ^^im(DmliZyr'^r\. roughly. 

^?^/riiTvt'\i:<> ipl^ft; As shown in below-mentioned FIG. 1, not 

^h~'7^'^it^^<. n^-^fz^^th symmetric figure but width and height of this 

ffiiTi^feOo ^7t. z.(D-^>'i?--\fv center-pillar also have partial protmsion rather 

'fit^ctv. ^Ht(Dfztb{z than it is fixed. 

f^.^e:-tfc?i<^tl?$<U-CV^'S, 4#iC Moreover, this center-pillar makes thickness 

§ i/j^'Cfi, :i(7>-e>'^ — b'^ comparatively thin conventionally for weight 

i^i^(Dmmf^M'^ 'h<Dt^ reduction. 

rbTV ^f-. This center-pillar was particularly used as thing 

with the whole thin thickness in light car. 

(0003] [0003] 

tZ^^\ 199S¥lOM X'O'^^ 3y the way, since it altered into new rank which 

fiij^cTlj^^i^iCOv^'CrX, fif5i^ let collision safety improve about specification 

^f£<ri^±.oi^f:l.tT^^^-iSiC:^H of light car from October, 19S6, the need that 
eKfcfc'*^ wOir^'^^— c:'^— portion of this center-pillar also raises 

fiiTT^rjN 4^^^MM2itiZ-^B^^ subcompact and strength has come cut. 

± vfSi£f -M/i^tB'C#"C'v — On the other hand, about subcompacts 

7J. ^b^Mmm.^itC^bt'Tii^' including subcompact, since competition which 

ig^^ :S:iCOV ^'CJi. in:^, M lets the collision safety of the whole vehicle 

($:^f^':7)fff5^i3c:^'f^lrf^iio-tr body improve is earned out in recent years, it 

5^^/"i^$tL'C</^o/cii6. tends to raise strength of portion of center-pillar. 
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[0004] 

ir >' — c:' y — CO ?!S >5 ^ ± 



[0004] 

In order to raise strength of center-pillar, it can 



yi. ^i^^i^)M^}E<'r^7jf^rj^ consider method to thicken the whole thickness. 
^K.^ri^A}'\ -trfiTi SSlftfKO However, then, it will be greatly contrary to 
^BMrZ-K^'<if:^Ti:L>t^4:'^2 ^ requirement of weight reduction. 
Cl'c*. ■vi^'^ — try —(D Method by which reinforcing material is 

MSllJiiC, ^.^^Un'^^Tj^^yhi^rM attached to back side of center-pillar by spot 

welding is taken there. 

As the latest method, it uses 
differential-thickness steel plate for reinforcing 

^r-f^^^L. !H-^^M'1?en-^§i3f> material, for example, only portion of which 
tf'if.^Mf¥^±.'ifif'h^^^cb^o strength is dem»anded has some which raise 

board thickness. 



[0005] 



[0005] 



l%^MA^^Mik'L.Xoti-M^m] [PROBLEM TO BE SOLVED BY THE 

b/i^U/i^/J'^ib. M!a*T7i-:£'S4^ INVENTION] 

6r.-^>'i^ — c:'y — <DMAfj^M< However, it is while raising strength of 

^j:^tz(fy^ ir^^— — C05s/^ center-pillar since weight of part which needs 

^-tJjoo, "tf-^^TtifT^Sfber reinforcing material, and center-pillar becomes 

SIS ^v^9 till!'- S^LT. Mf^'tf heavy, presence of reinforcing material had 

(0^1±A-%IMi'(:<D^M'Stf'j:^X become failure of weight reduction to problem 

v^fr., that it attains weight reduction as much as 

possible. 



[0006] [0006] 

■rCli?, MyS^T^.^v>T, ir>'^ Then, it considers making strength improve by 

— t"^— O^^ftiLfcV'^pJ^^, carrying out quench hardening of the region 
AfMit^it^ZtizX^X . ir>^ which center-pillar wants to reinforce not using 

— t'^— coSS^ti-^-r^i:^ce< reinforcing material, without increasing weight 
5S.^er[p]ii$-tr5w>;5^#;t?5n of center-pillar. 

'CV^>5o CKJOi^AJCfi. ii; induction-hardening apparatus v^ich usually 
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f^i^^TjQWi==^-</''- \^t. ■Z'7:>it,jW}:jj^ equipped portion of center-piiiar heated with 

7jQ^f:=^^y>-i^t\Z^<)XTjQ%:\^n f^ high frequency heating coil body and this high 

■^^^""'-'"^"•'^Sp^Ti^iCi^A;^ frequency heating coil body with cooling jacket 

i^Sii{x't^M^i'<){%^i\y^<r^yh which injects coolant for quenching is used for 

ir-^rif ;tfc,^;lJgL:c5A^®/is^ this quenching. 



[0007] [0007] 

— '^.^ '^iiiSi'ic/x^fflri.^ V ^bi'l- As a high-frequency heating device used for 
irii.lii'S/JOSfi^^irLTJi, &llx_ this induction-hardening apparatus, there are 
fi#.fS^10--208SSl#-v>l5;c three kinds of things cun-ently disclosed by 
M7j^^riX'^'''^3m^(Dij<DfAh Unexamined-Japanese-Patenl No. 10-208861, 

for example. 

[OOOS] [0003] 

1 o g cof^,!ii:^7J0#fl^gf±, gjj One-eyed high-frequency heating device has 

t£^ISc7:>!li6iC7j^$.tb-5J:^iC. ir transformer connected to high frequency 

— cO:^A>?r^nIiScCD heating coil body and this high frequency 

'^i^'V'^p^'Xy)h^i^^^j:^W}^(D heating coil body of miovable-type smaller than 

Mj^i5.tjQp^=-f/i^p^t. :Lcomim the whole region size for quenching of 

iiitjU^\=^-0^^t^iZfM?[^^^i^^ry' center-pillar, and high frequency oscillation 

^^^Ikl/MWl&^i^MlW.t^^ power source, as shown in FIG. 6 of said 

^^^(^Vh^, Z(Dmmy&mmz gazette. 

^Sit^ Sfjf£iiiil!?S7JPS'!!:^-f/i^ This high-frequency heating device moves said 

(*^9iif5tM^'^i5f§^lfcoTf> high frequency heating coil body along near 

K^-^. :L(Dm. dc^SiU'S/JDSfi said region. 

r:^/ufii.i|t;/S]>g'g:;7^>^igS:-^- In this case, thing for which it supplies electricity 

SdirilrfcoT. gntEfJi|ic4* — 7; high frequency current cn this high frequency 

(OM/^'^hiih.yjOOi'm^'^^l^Jy^.TjQ heating ceil body, it carries out sequential heat 

L"CV^<^ ^^^^yp^^WlTjU^:^^ of said region from one end to end of another 

oCJOTrfeos side, it carries out so-called move heat. 

[0009] [0009] 

2o § ooSJiHiS/JGSjir^MJi. Second high-frequency heating device, v^hai 

K^?6(/^ll]7iC7T^3rL§J:^5C, ir opposed and put in order two or more high 

>'$^—\fy — (Di}tAMMl?Mi^'^ frequency heating coil bodies fixed of smaller 
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^'^-T-fXJz'Ohyh^fjimT^TZ'rj than the whole region size for quenching of 

mP.(D;%mySrjum=^^.^^^{i:r^m center-pillar along longitudinal direction 

^c^^\Z^t:>^XS:^yym{Cy<k according to said region as shown in FIG 7 of 

^'^^^^'^^"''^'^^-^ said gazette, it has transformer and high 

(D[^miu7}um^^yi^i^l-Z){Z^^ frequency oscillation power source which attach 

l'ir'^'ri~oi2;ton-5h^>'^./X even these high frequency heating coil bodies, 

XJ^r^if^liS.¥iMMiiMt^^ X^)l> and are provided one set at a time. 

[0010] [0010] 

3o a (D^iliygTjC.^^^Efi, gfj As shown in FiG. 3 of said gazette, the third 
fcid>^<i^!2!3fC7T^or^Qi:^{i. "ir high-frequency heating device divides two or 
'-^'--^^'^'^^^^i^AAt^niig^o mere fixed high frequency heating coil bodies 

'^i'?^'^r-<:^^'0h'l^^K^\M'^^oO smaller than the whole region size for 

l^'^(D^}W}iS,mm-^'y^^(±^^ quenching of center-pillar into 1st group and 

l^r'/u — y't'^Z^'/'y' — 'T'tiZ^ 2nd group, and has what has arranged 

ifX^ ml^X/'^—'T'cDMJ^l'S.WFrK alternately high frequency heating coil body of 

:=^^y'^t^i:M2<P''y'^-''^(7jmim^ 1st group, and high frequency heating coil body 

'^um^-^/'-y^^^mtzvM^i-z-u-t) of 2nd group according to said region, 

^^'^i^BLtCi^Mil^fch^^^L^X Moreover, this high-frequency heating device 

^^^o ^/-N >^'^fSiilli5A/CS\^S has transformer change-over means (four IGBT 

IfltEMl^^/i^— 77'(;:^S^jlj^S7]^J etc.) to perform connection -change-over with 

fl\=-r/v^pic-g^pTi=^cMlh 1st transformer connectable with high frequency 

'7>::^t.^2^A — y'tDMJMiS, heating coil group of said 1st group, 2nd 

/}n?r:^-fyufi^|^iCfg^37fg;^>^2 transformer connectable with high frequency 

heating ceil group of 2nd group, one high 

t. frequency oscillation power source, this high 

=t?>''M2^/^— T'c^ilfiilSTiDSS::: frequency oscillation power source, and high 

>iVufsS^i:c;o^^^^triT:?h^ frequency heating coil group of 1st and 2nd 

>'^^^^^{4r:>mGBT'^)t group. 

^^l^'CV^Q, HM. ZCO^MiS. Furthermore, this high-frequency heating device 

TjUm\^m!i. mtc^V^i^y^t^ is mobile-type connection means to connect 

r§:i^'tS/^D#fl:=^-f/Uf^>^7^^i"'5 said each transformer and each high frequency 

f^KH^^^fii:. CLcO-^i/jS heating coil body, it has movement-control 

^^c^^co^^W]^WMir^^W] means to control movement of this mobile-type 

WM^WLt^^X^X^ ^5, connection means. 
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[0011] ^ f0011] 

Z<D3-o S (nmJm&m^mmiic in these third high-frequency heating device, as 

iSl^XiT. mtc^n(Om4{z^^.i shc^^vn in FIG. 4 of said gazette, high frequency 

ri.Qj:>!z, "^miMtSimm^^i/i^ current is supplied electricity by time division in 

i^^JcSTLT. -trCO^t^MiZ. order of that row to each high frequency heating 

Vli^'mMiuMi^i'^i&m^V.^o coil body. 

^0012] [0012] 

:l(D3-d g (^^m^Rmn^^.m in addition, there is thing which is shown in FIG. 

®fc!4. 8Nl22ir$5cD!lil!C7T^5n. 1 of said gazette and which nriade specification 

^ — §)"1±?^^HLf-t^':7;,^*^0: change in part in these third high-frequency 

— ffitti^-^KLfzoCOJx, 3 heating device, 

o 5 ■:0;^M-S/JQSri^fi';c^D;to This thing that made specification change in 

fWi/l]Sli5lM;2^(50-^trliil7i^io2 part excluded said transformer change-over 

il Otj^^^P^) fc^^i" A>>ij means while altering the number of high 

BiJnch'yl^y^^^^^^^i^'^ frequency oscillation power sources in the third 

^.tc2&'Si(D^^'V^ high-frequency heating device into two pieces 

w]tc.<c::^(Dm2iC7sk^^i.^ (illustration abbreviation) from one piece. 

XoiZ, f^^-f-§;9j/g9g7ip^jin^* As shown in FIG. 2 of said gazette, a part of 

/l-fKm±cr)mMf^^M^'yy''r supplying electricity of adjoining high frequency 

heating coil bodies wraps timing of said 
supplying electricity. 

[0013] [0013] 

L/5^L'=^/j^?>, S^JI£'^:>$5c^:' lo s However, in one-eyed high-frequency heating 

<D ^ }M]S.i}U-^%^m:V a , irv^ device of said gazette, shape of region for 

~ - ^'~'"^''^^A.*r^tSigc0.ff^n7t quenching of center-pillar is complicated, and 

/■5^t§$fe'C\ ^ vZ n tz^th^j since heat will be uniformly impossible if there is 

/i^^S>7}D2ft/-5^i^}— ^l•T:'#^>^, protrusion which particularly inclined, it cannot 

perfomri uniformily quenching after coolant 

o:t€A/^?^£ilM^=M#ttsC0:r^A/1^^ injection for quenching by cooling jacket which it 

^ — 'iZX^^^j:'^\ ^(Dtz^. gfjie does not illustrate. 

^f&'7)logco^;/iljS5asH^g Therefore, it was not able to use one-eyed 

Wi^W^CO^l^^—'dy — ^ high-frequency heating device of said gazette in 

/StaS^^^^g-^i^ — iCi^ Ai"5 order to temper uniformly wide range region of 
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v^'51>.r'^T'^'i^n^ori, cantsr-pillar of said shape, 

^'c, f^Wl^f'j:COX\ Tju^Vi^'^Vi Moreover, since it is rnovacle-type, heat time 

(LNv^'Cr;;<lA=^f"3i),o^fi<7i^-o^ (as a result, quenching time) will start long. 

^XL'mo^ S'ic, mtc^^Wi'DB^ FurLhemiore, control program of said movement 

•^-^'-^^y^-'if^i^V^'^tti^ needs to make complicated control program, 

"^^'^ <^ flSl/O^S:S whenever kind of center-pillar is altered, while it 

7^M¥€r^0M^y'^^''y' is complicated. 

[0014] [0014] 

gute2^$5o02o s co.^.ilfSTJGf?: In second high-frequency heating device of said 

^^[KVli, STitclo g cOjl^ylitS gazette, since heat with respect to center-pillar 

TjOSri^S^iiilSLTs of complicated shape can be made more 

C0'ir>''^ — 'r:'^ — iz>cjir^tju^p',^ uniform compared with said one-eyed 

jz'O^ ^-i"'S^^l:^^^'^Ml^^fc•A, high-frequency heating device, it can make 
^ i^^Z^ ^ yh iZ uniform quenching state after coolant injection 

:^^A,^?^^fi?{5?M^^oO:ciAt^^ for quenching by cooling jacket wtiich it does 

^•^5— ;^T"-©c:>/i^^i£-C<foo3 not illustrate. 

2o g oD^/ilySTJPS'il^S^* Moreover, if second high-frequency heating 

V^Si:. 7j[i#f\{i#M {'O'v^Xit''^ device is used, it can also perfonm shortening of 

AS^psl) Ofe.fio^tg'C'ib'S- tz heat time (as a result, quenching time), 

ff L', 2o 2 fOfSi.jll ^g.7jnS^^:SS However, two or more high frequency heating 

it. ^i5ccO|^.iij^$.iPSA=i-r/vf^^ coil bodies are used for second high-frequency 

^.'v^X'^^^^X\ :i(Dmmi$.mm heating device. 

r2^/ufs;cig|^-t-or^> .x^o Therefore, it becomes difficult to take space for 

V^Mj^ii^?&MMM^^m,'T^tz installing transform.er linked to this high 

iO(D:^^ — y^^^'ZjZtA}^'^mWat frequency heating coil body and high frequency 

''^'5^''^t>^v ^3 ^tc^ 2o g (DWi oscillation power source in many cases. 

Mi&TjUMt'iStS,it^ M!^ii5.Tjllp^=^ Moreover, second high-frequency heating 

-i'/i^f^drh7:^^>iii/lvg-^ jgS device will have many high frequency heating 

?i5>0-^/;^^<, '^f^cp=7;h,t'^|'F coil bodies, transformers, and high frequency 

•^iCiff <^^o'CL^9:» Hi-s 2o oscillation power sources, and the whole cost 

S (DM/^iSl'}^U^<\'^^ii. fK''^<K will become higher it very much. 

W%h^^^'^-i^'/)'^fA'i^'^'^tz^, Furthermore, since second high-frequency 

>^ — 'c'y — co^i'^fy^^^tKj:^ heating device has many high frequency 

tzf-rJxZ^ mi}^ii&:hUpy.=^^/'^t^^tx heating coil bodies, when kind of center-pillar is 
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altered, . time concerning making installation 
change of the high frequency heating coil body 
also becomes bigger. 

[0015] [0015] 

S^ifE^-pScoSo 5 (DMM&JjU^: In the third high-frequency heating device (said 

^^(STJJc — ii^feiS^SLTtoO ihing which made specification change in part is 

^--a ) Vii^ ^tc2o S included) of said gazette, since transformer and 

ilig^uifi^gitkl^L-C. r^^" the number of high frequency oscillation power 

^t^]}^iS,^MM:W^'^^-^<:^Mi'b^-^ sources were reduced compared with said 

titZ't^, i^&:^'< — ::^±.corx^ second high-frequency heating device, 

^f^:co-^^rC0c:<#/-i'^/1^5nT improvement cn installation space and 

LTi^L. rS.^'^V:}^\S.W^: improvement of the whole cost are made. 

=^'</i^p^^m', ^■^Z.t'rZitKi^'O^^ However, since it is unchanging with using two 

^/^cD-v?, ir>5=^— cOfi^M/O'* or more high frequency heating coil bodies, 

l^:S:c:^=^o7tES!l. m^,mi&rjUW:=^ when kind of center-pillar is altered, time 

^/^^W-^^MM^'t^<D\z.7}^f)^^ concerning making installation change of the 

3f Ps1fi<g;^>:LT:^^v \5 high frequency heating coil body is still large. 

[0016] [0016] 

Sfc, 3o g oO|t;;fl7S.finSA^:2 Moreover, if the third high-frequency heating 

(sfifP— Slrfci^^;i:L.fc4><7:>^r's device (said thing which made specification 

t^z )^m^^i>t. Mf^MfiWt^ gij change in part is included) is used, heat time 

tZl^B<rj^,m^&m^'MW:o:>^ will be longer than case of said second 

a^J:'9J±S<'C#S (C^v ^Tf^ic^A high-frequency heating device of what is made 

^^v^ix:,^<V^^)ij^T>(D , mtc2 Shorter than case of said one-eyed 

<:>^^:DMM^jXn^^^^m,<D'^Mti: high-frequency heating device (as a result, it 

can also shorten quenching time). 

[0017] [0017] 

^iZ, 3o g (75 igTJOsA-^a Furthermore, in the third high-frequency heating 

{CioV^'Cft. fuKr^>';^9]^-^ device. presence of said transformer 

^■^^WiM'M^^^^O^iEty^^ change-over means, movement-control means, 

ri^^:^hy\7:y(DW9t^I:^o 3 etc. constitutes failure of the further cost 

o @ <DMM^^mmWiM.(Dmtc— reduction. 

S3f±>^^ML/^:t>cOt:'b. 2od^. Also by said thing of the third high-frequency 
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heating device whicii mads specification 
/'"'Ir^^.'^^f '^''^'^^^ change in part, presence of high frequency 

>'^H^-s-<r'.^"-o. oscillation power source which needs two, 

movement-control means, etc. constitutes 
failure of the further cost reduction. 

^)€^C0^7zZ ^W}M Objective which is main of this invention, is 

~-__^'"^*^'^=^>'»^^ providing the good induction-hardening method 

-T^[H3'Cios^:o"r^{c/z:;^^!5e: and induction-hardening apparatus of 

rvoT:^^7s7^t^r^i§c7}^f^?£T"c quenching working efficiency by comparative 

Mm-§:/<iK<DU-~i7coi:kA{tt low cost which reconciled weight reduction of 

^^'M^7)it^±ttmiL^-^rzttm v/orkpiece of thin elongate shape, and strong 

e^it^:c=j;^h-^:i^AfF^.vAum improvement where region for quenching with 

t^MlSMATj&T^XV^mml&mi breadth at non-flat surface and in longitudinal 

A^g^ti{i=T'5C>(c^:?o= direction like center pillar of automobile etc. 

[OOlS] [0019] 

[i^M^^?l^-f-5fc*0^li] [MEANS TO SOLVE THE PROBLEM] 

i:fSr=.1li^.^^i-cT"ofc)6;i, In order to solve the above-mentioned problem, 

^'^^^<^'?n^^^PAiC%oMMta'}^ induction-hardening apparatus based on Claim 

A^gfi. ^^^^^X- K^A^Tj 1 of this invention is induction-hardening 

f^^i.S: 75^55 ^T^o-C:^A.*r#i Si apparatus for tempering workpiece of thin 

^fy^i¥i±i-^m-^-S:K:^KCO'7— elongate shape with which it is non-flat surface. 

^'^'^^A'r^rz^(D^mi^'^A and region for quenching exists in longitudinal 



S c£bo 'v , m^c^M^i^P'ii^i direction with breadth. 



T'5ilLft;Cl:t:i7'brL_g.o^fc7l It is characterized by having high frequency 

^ heating coil body which has heat conductor part 

Ti&fb^ofr>T$^>'1^6J:^iC/f^/=x form.ed so that it may be provided in position 

^Ti'Z^mMm^^^^^-t^MJ^i which it opposes to said region and may 

WiTjUM^i-fr^i^t. ^t2^Si§c;c7r become shape of longitudinal direction of said 

fp]LTIzJtbix:i^A,^.^£|l^t5^ region where it followed roughly in total range. 

^M^¥fT^t%i\li^r'y'yht't{w.K,X and cooling jacket which is provided opposing 

V ^Swi:^if^f|j:>-f§o to said region and injects coolant for quenching. 
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(0020] [0020] 

^R=M<DBn^^M.2\Z^^^MijWjl& Induction-hardening apparatus based on Claim 

feAic?^}^^ ft^^IlJC^f it^.tii 2 of this Invention is characterized by providing 

SCfjj':^\ry-Y^!r'yhf/^. mtc^XM said cooling jacket in Claim 1 in surface side 

Ml ^^i§c ct:) g g t {C IS and back side of said region for quenching. 

[0021] [0021] 

-l^fS5^cDfff37<^53!CS?,5ft;.^ljrg Induction-hardening apparatus based on Claim 

:t^Ai^S?i. !f ^^Il^fi^iZfri 3 of this invention carries out that clamping 

liccOi^.iijTSi^A^SSrifi, fflic mechanism which clamps two or more places of 

^—^y^D-5:^7j\^i'JjlUW:m?/f^i?' longitudinal direction of said workpiece is 

^^^T-S^^^^rStS'^^l^Jt^b provided to induction-hardening apparatus of 

izX-y ^^^t^^'i^t'Ti^ Claim 1 or 2 with characteristics. 

[0022] [0022] 

^^^^'^^n^^M4iZ^Jfi^MWll^ Induction-hardening apparatus based on Claim 

iutc!7 — E)j 4 of this invention is characterized by said 

aicoir^^:?^— •c:'9'-Sfcfi;^G;^y< workpiece being center-pillar or cross member 

^-^^'^—X^^^Z.t'ti^WLti'^:, of automobile. 

[0023] [0023] 

[^m(Dnm(Dn^^m] [embodiment of the INVENTION] 

IHT. y^^-M(0'ml(DMM'^n^ Hereafter, it demonstrates induction-hardening 

HMvC'^^^Silljg^^^^lSMt:*!^]! apparatus based on 1st Embodiment of this 

~[2l3^#,^.Loo||£p^T' 5. !2] invention, seeing FIGS. 1-3. 

lit^^^J]co^l(DMm<^n^-fMiZ fig. 1 is rough isometric view explanatory 

'^S^iifIJS;^A5S®}C^v^!'btl/ drawing for demonstrating positional 

^MMi^W^^.^^^y^-^t^t-y^yiy^z^ relationship, region for quenching, etc. of high 

^^tU—^yt(D'{<L^MW^"}^X frequency heating coil body, clamping 

j'f'^vM^'W^f}i^^i'i>7t^:^(D^^ mechanism, and workpiece which are used for 

E12{4:^-^H^ induction-hardening apparatus based on 1st 

cO'^KO'M^cOMMiZ'^^^MM Embodiment of this invention, FIG. 2 is rough 

lSii^A3K§{"l>^V^«QriO(i]ii]iS cross-sectional-view explanatory drawing for 

1]U^.=i^ /i^^(Dm^^.M{^%tf^ demonstrating positional relationship, region for 
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^r'yyryYty—'^bTj^Xm.fM quenching, etc. cf heat conductor part of high 
t:^<vO£Ai<^r^f::M^''#€'lS=^^6rt^ frequency heating coil body, cooling jacket, and 
d6c7:>^^lSt;5£^Sf^lT.I^!li , workpiece which are used for 
f^^^^P.'^'m lC0M^<D7t}t3\Z induction-hardening apparatus based on 1st 
^o.^;l!£c:ciA^^!lJ^'/>t3ii. Embodiment of this invention. FIG. 3 is 
^'^'7>'y'r^jM^WA^'t^tzit>(D explanatory drawing for demonstrating 
^yi°F,i^'^'h^^ clamping mechanism used for 

induction-hardening apparatus based on 1st 
Embodiment of this invention. 



[0024] [0024] 

'■^^5^cD^l'^^,^coff$?Ji.zS^ As a workpiece VV tempered by 

Of^il^g^^A^gJcioTi^A^ induction-hardening apparatus based on 1st 

^i/Sy — >^Vv irLT. g S/jipicoir Embodiment of this invention, it demonstrates 

— §r — ^tfituXtA^^-r center-pillar of automobile as an example. 

S= ^ — ^^Vit^ iri;tii\Sll'WvZ Workpiece W is thin elongate shape to which it 

^?^s"CiLo5: is non-fiat surface, and two region 950 and 951 

^7y(°ihZIjZA'^'0^i^<>X2^cr)iM for quenching exists in longitudinal direction 

A^J-^^^950, 951/-5^l¥?S'f with breadth, as shown in FIG. 1 etc. 

10025] [0025] 

U — 'i^Wit. ±fSyiCdj]>/iCofitb Workpiece W is made up of the comparatively 

SjcStl:^7So7t^-Mn7tS3900i:. d square pipe-like part 900 which tumed with 

<O^W.:i^B900(D^^7jmirf^ convex up. and eaves-like-part 930.931 of this 

'oXZ(D^M^^M900(DmmA''b planar shape roughly installed approximately in 

f^{xLl}C^7K^i::|£f5U7t;^^S horizontal on both sides from end part of 

''t^^Q/HSt^ffiQSO, 931 1 rj: pipe-like part 900 along longitudinal direction of 

So 0&£it^§)"9OOJi, ^S^3910 this pipe-like part 900. 

-r<^X^§[5910c^p]3i^^jbT Pipe-like part 900 is roughly made up of 

;^I^M^I5:tfdaJSlR920. 921 upper-surface part 910 and side parts 920 and 

tA'h^j:^o 7Zmi^9lO(D^M}t^ 921 installed down from ends of the 

^7) — S^^>^ftu5^<. ftfliivCiPiTi^^ upper-surface part 910. 

{5<t'/2:</^oTV>63 iI'JSS"920. The end of width of upper-surface part 910 is 

92l(D^^ii^ mtl—imt\^CM the narrowest, it is so large that it goes to other 

c^-ilS75^^t^{S<. toi^iCf^?!)-^ end. 



8/23/2004 



15/55 



(C) DERWENT 



JP2000-256733.A "T « O JVJ S O fsJ 

* 



^^i:mi<rx-DX'^ Srcv Height of side parts S20 and 921 has the lowest 

SIOM;^, -T'^S^.TJi^vOxg^ end of the same side as said end, and it is 
^Ii: UijiCr^i>r;^:of-5Hm becoming higher it, so that it goes to other end. 

(rcDj:9'1C5edj§lSi US:ir>':5^— Moreover, protrusion S11 (as for such protrusion 
^^—i^ii^^. (J^^<ti,l7Jm 911. at least 1 part is usually provided in 
r'xtxij^^i^T^ ) /^'^ISiJoriT center-piilar) ^//hich turned with convex up in the 
^-S, y^'±i'm^9il-fi, 7^[sa391C middle of the longitudinal direction is provided in 
j:9v3l2Jt?:-n upper-surface pan 910. 
"CV ■^5v0^ii4:< > n iMl^ fr^ X Protrusion 911 is not provided so that the v/hole 
!3:/t??toT^/ Lf-.^^oT, width of upper-surface part 910 may be 

§(i910{^s ^F^5"C(fcS, occupied, and it is come together and provided 

^^mmS:Kv:<D\7—^r^V{t. in one side. 

t5l:-:7'(^;^.f^if^LT.S.^$;ri Therefore, upper-surface part 910 is non-flat 
tLh<DX^Z:, ^rtis y — y^Vv^TD/SJ surface. 

i^fS, S^'flic^oTiia^'^c^S^ Workpiece W of such thin elongate shape was 

formed by carrying out press molding of the thin 
metallic plate. 

Moreover, shape of Workpiece W usually 
changes with types of a car. 

[0026] [0026] 

2oiZ^;^A^-^HS^^950. 951 Two region 950 and 951 for quenching is 

it. :t^AvC=J:oT7S/:^er±^f 5-^ portions which should raise strength with 

^Sl^T^-CfeoT. :iZXiit^l:^Ji^ quenching. 

^Siib^Sf5 900<7:>2oo^§j5iJ>i: Here, it considers it, for example as two corners 

T ^'^'0 . A.*t^!i^950 of pipe-like part 900 roughly. 

K'f Sil'^'Jis \M2'iZi6i'j^ffl That is, region 950 for quenching is range to 

ti^Mt\l9 iO'Z) ^'L-iiyij^^^'O main slippage of side part 920 which follows 

<^mUS<'3d^Zr:L<o^\E\z5\^^\ conservative range and this range rather than 

m^Wj920'7:>^-p'L'^Wr'O^V(DSi core of said upper-surface part 910 in FIG. 2 in 

MXh^o —'Jv. iMAMMi%^9 cross sectional view. 

oia. ^fSM'CJi. [Ki2!Cio;t'5 On the other hand, region 951 for quenching is 

^itl^^'Sv^9lO(D^sbX'0h&^ range to main slippage of side part 921 which 

'JcQlSEMioJit/CCDlSSiC?!^^^ follows left-leaning range and this range rather 

<Mm%92i(D^*L-W0iX(Dma than core of said upper-surface part 910 in FIG. 

STtf^So 2 in cross sectional view. 
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^0027] f0027j 

^rr. :t^7^,xt^^SJig950. 951 Moreover, region S50 and S51 for quenching is 

^^^y[^i'tZ}Z^EliiZiS'<7^:S: spread and provided in main slippage portion 

/^#:tZ;!7~>:^Vvco[W3ifgii'^;#V> except ends side of elongate workpiece W in 

/t4= D^9?ib^->ri/2:7;«^oTK-;Tb fig. 1 at longitudinal direction. 

TiTv ^S,, -->/W When workplace W of thin elongate shape is 

'^'^'^^^'^^'^'^ — Vihi^Mij. :l center-plilar, v/hen strength is raised with 

M^'ViC j:oT?3/S^-b quenching, desirable region is usually main 

{7o>f?TSLv^^:igcfiii'^d^"'>< slippage portion of longitudinal direction at least 

>b«^:^f^C0l^.(l>^s9fi3f^^'^ in this way. 

^i^ib\ JiSEL/ciy — :>^VvcD7n? In addition, it has simplified some shapes of 

^^±#:i^^fiH?§fc:LTv workpiece W mentioned above. 

[0028] [0023] 

^'l§^.^^MiO^/1t'Z>7g?J;Ci^, Induction-hardening apparatus based on 1st 
^miMlSii^A^Wt. niitciMA Embodiment of this invention, high frequency 
M^^^950iZj^'r\^\'t^{iLS:iZ heating coil body 100 which has heat conductor 
tait?:>tiE.o:tSA*r^riiig950 parts 110 and 111 each formed so that it might 
<^-S:^yJ\^(D^^Sa\E^iC^h^X be provided in position which it opposes to said 
S^t^^tzfr^'^tr^^Xoiz-tf^^'t: region 950 for quenching and might become 
^-■MFS,ar./cjjUm'^^i:^^^llO. 1 shape of longitudinal direction of region 950 for 
ll^^'T^^iIMi^mUtk^-'fy'^i^ quenching where it followed roughly in total 
lOOi, mtC')^APf Mt$M^9oViZ range, high frequency heating coil body 200 
*tf^"r5f3:S}c|S:it!c)ti^o:^ which has heat conductor parts 210 and 211 
7^,tT^tg:®951cofi^y7 each formed so that it might be provided in 

:=:$2iSic^3V ^X^>fzz-otzMVit position which it opposes to said region 951 for 
^•^^X^iZ-^t^^-^zi-Jf^p^^tt-tzTjU quenching and might become shape of 
m^^i^i]l210.2ili:^r'oV^.m longitudinal direction of region 951 for 
^/3Q'3f?=^-</^-^{$200>:, Cl'^SJill quenching where it followed roughly in total 
rS/JOl^j^^-f/i^f^^lOO. 200cOS:?!l range, power supply (illustration abbreviation) 
ffi (ElT^^'^Sg-) fjj t2:t^A>?r^ of this high frequency heating coil body 
$Ii§c950. 951icJ^|-^Lri?}7ib 100,200, and cooling jacket 300 (see FIG, 2) 
ti^MA,^/i^^^'HxL^^Mki'T^?ri which is provided opposing to said region 950 
i?^i^^^'yh300(\El2^^.) !7 and 951 for quenching, and injects coolant Lfor 
— :7Wer^^7>^'7'*t"5^^>':7'j^lS quenching, clamping mechanism 500 which 
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='^"^P^ Workpiece V^^ and control part which 
^^ff^Tommmmrj^^m) pe.-fcms control of the whole 
c. -^ ^^\'J^^nmA'^m:(^ induction-hardening apparatus (illustration 
^:^^t.U-^Wa,gm^th abbreviation), it has automatic ca.-rying-in 
^^-,7.>^^^. apparatus (illustration abbreviation) of 
h300^miumm=^^^l^lQ Workpiece VV, automatic taking-out apparatus 
0. ZOO^iZti^mm^mmm-Ti (illustration abbreviation) of Workpiece W. 
^^mmw^mimTfi^mmt ccolant concern apparatus (illustration 
^■Jiv- '.'/^-s. abbreviation) with which supply etc. makes 

coolant cooling jacket 300 and high frequency 
heating coil body 100,200 grade. 

10029] f0029] 

i^m5.Mm:=-</>i^W0it. mx High frequency heating coil body 100 is with a 

*t^^^950€r-ccOSflJj/-i-of^, pair of heat conductor parts 110 and 111 for 

mm:tmt^^^tci6'rj-^comm heating in high frequency region 950 for 

'^'^m 110. lilt. Z.<Dl]m.m quenching from the front side, connection 

pmilO. lll^-mm%:-y-^ conductor part 115 provided in the direction 

"^^''^-'^ l^^-PS 3way from Workpiece W by 
making circuit connection in between ends of 
^cmm^miLQ. lli<Oii^m<M these heat conductor parts 110 and 111, it has 
^^>om =c'mM.W7><7:>,W}WiiS.TjQ^,=2 supply side connection conductor parts 116 and 
^y^-^100m(Df3'^>hhv:^:^iZ 117 provided toward current transformer for 
■•,^>fhr^.tr^^i?mm high frequency heating coil body 100 of said 
'Mt^W^lie, 117t=s:^LX^^^, power supply from other-end side of heat 

conductor parts 110 and 111. 

10030] £0030] 

TJOSf'ji^^gilllO, Length measurement of heat conductor parts 

feJx. ;^A*j-^^^950J?5S^ 110 and 111 are nearly identical to 

,•7 rS]C0^fe>g^>iW]i:-e555, TjUM measurement of longitudinal direction of region 

-m;5tg3i L0;±:b^A^^mig950 S50 for quenching. 

(D^mm910Pi'7:>mm'J^m2;z Heat conductor part 110 opens nearly constant 

j^ it-S^K^;? i-^ c^^-L-fM i/f i:^ intervals in position (position above [ near / said 

f^i-6j]Zg(iijtc?'ll-fTi£c7>± / core ]) opposing near core of horizontal 

;7i^cr)fig){CS§— ^©ralPS^r direction in FIG. 2 of region in upper-surface 
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Bij i.K;76;ix ^tz. rjS part 910 of region 950 for quenching, and is 

{^Blllii^ iMAMP. provided in it. 
9oO(Dmmm920F^.<7y^Mm'D^. Moreover, heat conductor part 111 opens nearly 
^y7^jD^t^Hia:tnmi-^!u constant inter/als in position opposing near 
^<~S5—M<Dmm^m'<fXW7 core of the height direction of region in side part 
>3roi.V>c!, 920 of region 950 for quenching, and is 

provided in it. 

10031]!^^ roo31] 

— ,^5-^ !S,}S}yS.rjQm=4/i^it200 On the other hand, high frequency heating coil 

■feA^^.fiSifc95l€r-rCD^ body 200 is v^ith a pair of heat conductor parts 

im^hmmjSljjm-rZfz^oe:)- 210 and 211 for heating in high frequency 

^^mm^t^B2lO. 211>. - region 951 for quenching from the front side, 

(DTjilW:mf¥Po210. 211C0— 3i connection conductor part 215 provided in the 

iM^U—-!r\v^^cy^^'f}.;^-ijrtjic direction which keeps away from Workpiece W 

iilHJf^fetLT^ijibK/ttg.^if. by making drcuit connection in end side of 

f^B21ot. rjUBm'^m2lO. 21 these heat conductor parts 210 and 211. it has 

l^^MmiKU^hmt?.mmm<Dm supply side connection conductor parts 216 and 

mixmm=^/'^it200m<D:^\^:^ 217 provided toward current transformer for 

rh7>^;^{C)=],-^^oTKit6fL7tfi? high frequency heating coil body 200 of said 

^cfl.ij^ii^Wl^SSie. ElTi^W power supply from other-end side of heat 

'-•"CV^a^ conductor parts 210 and 211. 

10032] [0032] 

mmmi^m2lO. 2ll<DM^^ Length measurement of heat conductor parts 

?feJi> :t^-A*T^fiSM951cog:= 210 and 211 are nearly identical to 

yj\^i<D^mtB§l^'C-^;^^, i]UZ^^ measurement of longitudinal direction of region 

'^{^B210ii. -xMAM^mi^do 951 for quenching. 

l<??^®fil9lOi^co^.I^or)!EI2i- Heat conductor part 210 opens nearly constant 

ioftSTk^;^ |o]<^?T'll^fTj5i:*j" intervals in position (position near said core) 

f^T5f>z:g(iuiE'T''Diti£0± opposing near core of horizontal direction in 

;^r^(Z)f]VE) ic^— i^cDfRllW^ FIG. 2 of region in upper-surface part 910 of 

PfivtTiS:! j?>tLT'/ ^-5, Sfc. M region 951 for quenching, and is provided in it. 

?A3§j$Sr52 1 1J±, imAM^vM^ Moreover, heat conductor part 211 opens nearly 

951<Dmm^i92lP^(7:>m^<OM constant intervals in position opposing near 

^:^fo]<D^'L''Mj5:tMl^T^itL core of the height direction of region in side part 
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Wz.m—^(Dm\^t^^fXlSci^j 921 of region Q51 for quenching, and is 
hzVX'^ ^-5, provided in it. 

[0033] [0033] 

4"^=o. m^t'M{^P7A 10. 111. 21 In addition, it begins heat conductor parts 110, 

0. 2li^i:^<omj^ia7]U^,^^/> 111. 210. and 211. and each conductor part 110 

^100, 200CO'^m-{^'iullOW etc. of high frequency heating coil bodies 100 

i?^l^i'£S^M^'-Vpi {Si"ffVtr} and 200 is formed with cylindrical pipes, such 

-^^^i^UilO'^^D as copper. 

.f^^iCJ-j:. #5?^$^^ill0^g^?: Inside each conductor part 110 etc., it lets 

^fT3iii'r^tzsb(D}^^'{{S.ti^-iB^ coolant for cooling conductor part 110 etc. itself. 

ixT^^'^-So pass. 

[0034] [0C34] 

rcOJ;3'i^.^il3S>^JO#^.='t^'V^^.^•10 such high frequency heating coil body 100,200 

0^ 20Qi6i:Xf i^jjE(D{^iil\^^^7- and the below-mentioned cooling jackets 301 

:yh301, 302Jt, i^i^t'^-^Tjkl^fj: and 302 are attached to moving mechanism 

V^^^E'Tfi^-f^iC^JJ f^}7?>tt"Ci/^ Which whole does not illustrate. 

5o ^(D^^Wi^^Mli. V — This moving mechanism has composition which 

TJD^^i'T'S^i lefSS (g^i^CT^/ja^T: moves between said position (prescribed heat 

fSS)^. !7~-^W/5^-ir:yh§n':^ position) which heats Workpiece W. and 

KW',^,W0\^^iO.^W.(DmWSL avoidance positions at the time of Workpiece W 

S>c7:»pa1ar^i^iT"o-fgft3c>/^oT being set and being taken out after - quenching. 

[0035] [0035] 

?fr£i]v^-r'7"*yr300fi. 4ocDrnSP Cooiing jacket 300 is made up of four cooling 

v^^'>^'yK30i'-304.^;^o'ic^j, ^ jackets 301-304. 

SSv-'-r^r^hsoi, 302i5:!7— i?^W Cooling jackets 301 and 302 are front side of 

c^^iay-efooT. -e.tL^*n*^.A>rj- workpiece W. 

'^M^950. 951<hx+i=]T5J:-5 It is each provided in back side of said heat 

(C. gf]te*0S?i#(^1s:aUlO. 111. conductor parts 110. 111. 210. and 211 

210. 21lc0^rff^f|iliClgttibrL> opposing region 950 and 951 for quenching, it 

SiItS^i^i^^tSic5i^#fT^btb'C attaches to said moving mechanism. 

V^So ?n£fJv^i^^^^h303. 304 Cooling jackets 303 and 304 are back sides of 

fi. 17— >;^WcoSfKiJT^j?oT. -t: Workpiece W. 
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r^-r n:c^SA.*r®1S^950. 351> It each attaches to earth base part (illustration 
i^Jf^ T-Si^ ± fe" (iSi ^^g^ abbreviation) opposing region 950 and 951 for 

■5^) i'^^'O irT'^j "oix "C V 5 3 -'S ^ quenching. 

?^Siv^-r'y*;'h301'— 304;t , y in addition, since it enables it to correspond 
— yOOMMf/^MZ^tif^ztSVij even when kind of workpiece is altered, cooling 
Mlt^'^'^tT'^tzA. ^..^tWiB jacket 301-304 is each attached to said moving 
<^^^fz'-tf4^rZ]iLS.MW^it mechanism and foundation part so that 
!Cs mlifSShW^^ ±-^'§^^{1^ positioning can be carried out angle, front and 
iX-5:>l^'9ii'it'i'K'CV^'5, rear, right and left, or asiant. 

[0036] [0036] 

^^>'^^T^500;i, !213!c?Ke Clamping mechanism 500 is made up of two 

t^^ScX^Ms iy — -^W(DT^lM^ support-stand parts 510 and 510 supporting 

5:x_o2oc7:i^?#'^t[i510, 510 underside side of Workpiece W, and damp arm 

^LOO^^-^^f.SiO, 510-7:! 5: mechanism 520 each attached to side face of 

^75'\^i(Dmmi^:](D'7'r\^]OM cuter side by the side of ends of longitudinal 

'^i'l.^"rLlOT^O'g^tl4ofi59fT. direction of these support-^stand parts 510 and 

'ifh^fc^v^-yT—^^moZO 510 a total of four every 1, as shown in FIG. 3. 

<5:75^?>r=C5= Siif'&tRSlO, 510 Support-stand parts 510 and 510 are supported 

fi> EI^L^ckV ^±-^ri*?>:^r^$.Ti from foundation which it does not illustrate. 

[0037] [0037] 

^^y^y'T—J^t^^oZQ^t.. Clamp arm mechanism 520 is made up of 

^W(7:),^t^g5930(^fc;i93l)CD these. 

±.fKW^^rf ^x.^!7 — iJ^f¥^X-i^ Workpiece pressing lever 521 which it presses 

521>, X^-^UolOfDMm down from eaves-like-part 930 (or 931) top side 

{C^J^fTit'oTLT. 17— ^ff u of Workpiece W, support part 522 which is 

^<~o21(DS:^7j{^(D^^M^ attached to side face of support-stand part 510, 

Eii i ?±Tl5x.'5^i^Sfj522i^ and supports rotatably center side of 

17— 521CD£iSf|jJ longitudinal direction of workpiece pressing 

M-t:C0$fe4i^rii[IIiij ^^iZ^'Oii' lever 521. lever moving mechanism 525 where 

it^rtT. 17— 52 the front end is rotatably attached to base-end 

1*:!7 — ^^WCOffSX-ii^lKa^ side of workpiece pressing lever 521. and which 

tiitU—^iryh^^iiLW^i^W]^ moves workpiece pressing lever 521 to 

itSU'y'^— |^Kjj^f||525>/-5^b^£ holding-down position of Workpiece W. or 
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position at the time of workpiece set. 
[0038] [0038] 

V— ^:^r?5;ti-'v< — 52lfx. Workpiece pressing lever 521 is roughly nnade 

^^j?t(D?r:pk^^,52lAt. Z^D^^Ck up of main-body-section 521A of 
ij3 5 2 i Aco 5 ^ ,^ *:0 = 5^- ^ ^ rod-shaped-bcdy, and axia!-part 521 B 
'^'^MfE/)^'b^t^-^V.tz^'§oo2 protruded from both side surface of center 
IBirAJ^'O'V^-S-: '4^i^tP7:^d2iA(0'M slippage of longitudinal direction of this 
MiMiZ'it^ f^f}fTi'tff52 5 main-body-section 52.1 A. 

(^)B:^:^<Oia^i525Ahl^^W:^ Through-hole 521 A1 for maintaining rotatably 
?£Mf5:i^T"Sfri!5<DiS?L521Al below-mentioned axial-part 525Ab1 of lever 
/i^Sil-JjotiT^/^^s moving mechanism 525 is provided in base-end 

side of main-body-section 521 A. 



[0039] [0039] 

^?^fi5522f^, S^L^iytiZn^^Z^ Support part 522 was roughly formed in 

rifzh(DX^h^). -tiCD^mi^iz L-shape. 

Mf£!7 — :^r?$;t 1/^^—521 Through-hole 522A for maintaining rotatably 

<50fg?i552 IBtrSl^i § &vZi^^ axial-part 521B of said workpiece pressing lever 

't^tz^^j(D'^rLo22AfAW7hn- 521 is provided in the front-end side. 

TV Clco:5;l^Su522yi. -rO One pair of this support part 522 is provided so 

7^52^111^^17— ^^f?$;tu^^ < — 521 that that front-end side may come to. both sides 

cOWi &lizM^X9iZ—-MWfhri of workpiece pressing lever 521. 



[0040] [0040] 

i^^"^ — ^E'^ f^tS525{x. mtc\7 Lever moving mechanism 525 is made up of the 

— ^f?e;t'^-'^ — 521^7 — '7W drive-part 525A which moves said workpiece 

^0T?^xii^l'2:S^^iJtl7— vJ^ir pressing lever 521 to position at the time of 

y rB^fSlgil^Ej^ -trofSEiSiio holding-do*Mi position of Workpiece W, or 

25Ai:. Z(D%^WiW7io25A^]EWi workpiece set, and the support-part 525B which 

i ?x!CxX--55[r^fii525B>7l?^^ supports this drive-part 525A rotatably. 

^cCOo MWM52oAlt. .'^f3:S-p52 Drive-part 525A is made up of 

5Aa>, G'>'K§{55 25Ab>7;)^ib^^ main-body-section 525Aa and rod part 525Ab. 

5)o ^i^iri525Az(DMM^iz Axiai-part 525Aa1 for making rotatable 

:^(?:$[5525Aag ^er^i#^3 main-body-section 525Aa itself to support-part 
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o2oB^I57LTlejEj B Si^-iro 5255 is protruded by both side surface of 
tz O is Si; 5 2 5 Aa 1 .v^S? it: main-body-secticn 525Aa. 
X'v ^::^rUo25Ah<Dyrmi^t Front end of rod part 525Ab is roughly bent and 
^-y^^'\Kl:iin'0^'uW}J&^t.^ nil formed in L-shape, it Is axial-part 525Ab1 
f5iS?L521Ai;ct£i®ji H!Cf:i: maintained rotatably at said through-hole 521 
?^5ri.S?5?f:525Abl>^oTv^ A1. 
. S= SSl/jiil525A;j:. ^ Drive-part 525A is pneumatic cylinder and oil 

T — \yV y y^lB E y >' -T'^^ hydraulic cylinder. 

:S^frri525Bfi. g§rs:,^;c?i5 Support-part 525B is formed form I character 
/^oil^x -rrcD )JUf)*^i^'kWiol roughly, the end is attached to side face of 
0<Dm^\z.W.'0 (t It h V. r 5/ ^ S , support-stand part 5 1 0. 

^?^ii;52 5Bc7:)7fei^flJ]ic;i, ^ Through-hole 52531 for maintaining said 
tP|Qti'b525Aal^[ljli5i teilfiS: axial-part 525Aa1 rotatably is provided in 
?^i~'Sfr^c^)iSrL525Bl/-:'^taJt front-end side of support-part 5258. 
??r^^Tv>S3 5:?#S|3525B?5:. One pair cf support-part 525B is provided so 
<D^ii^i^^mWiHo2oA(D7f.^^U that the front end may come to both sides of 
525AacOi^fl!lic:555J:5!C— *T main-body-section 525Aa. of drive-part 525A. 

[0041] [0041] 

rj:Jr5^ ^i^yT — J^-^Mo20 In addition, while damp arm mechanism 520 is 

?4, yX<om}^.f)>frx.^tL^XO'iZ% attached to support-stand part 510 so that the 

i^-Q i(i510yC^9f^ 5t6roS>> following concern may be formed, 

b {C, ^o:>^UnZ^ShfTj'^i:^T)*^^ measurement of the component are designed. 

itc:i"t^'Cv ^5, !7 — i^f^ex.i/^'^ It does not contact workpiece pressing lever 

— 521 ^i!7~::^ir*yr -5^19 djLH# 521 in principle with workpiece W set from 

fSlSCo^'O^ — r^TfoX, — 5 upper direction in position (that is, state which 

2 l^^raiifTTciHlTitftl.) "C vi. W> had eliminated workpiece pressing lever 521) at 

I•j'i:LT^ iLT^t^^-Tivht^^L'^^ the time of workpiece set and extraction. 

— :^^W>^g»^U'^V^J;p;C'rj:oTv^ Moreover, core between axial-part 525Aa1 of 

5, ^tz^M.W\%o2oAo:>^i$^% pair of main-body-section 525Aa of drive-part 

525AaC0— .x^(7:>i.S?5l525Aair=n 525A [A points], and front end (it is also base 

^DCA.^J>. ^:^-yKf'r)D25Ab end part of axial-part 525Ab1) [3 points] of rod 

<^7zM{^'i\^o2oAhl(D^)i^W^^ part 525Ab and core between a pair of axial-part 

Tt^.fcSo ) [B.= !7~:::^T^$x. 521B which are rotation axis of workpiece 

^^"^—oZKD^WimX'h^—^f^ pressing lever 521 [C points] are designed so 
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OfeSi5 21Br3lO«^'il^CC.#;J > that it may not stand in a line on straight line in 
{i. o viv-'>^it#;ct;-il.^±iC any cases. 



10042] [0042] 

mtZMMs?^>{M7r-^^l'))t, 2o Said power supply (illustration abbreviation) is 

'^'>y^'^>hh'7>:^t. Z'Zffj^^^bh equipped with ^vvo current transformers and 

'7>'^i'ZiM,^^^i\'tzmi^ii&%Mm. high frequency oscillation power source 

?/ll>$rMx.TV ^c., — :o^^;^?i^>r connected to this current transformer. 

'^^>'^!^Si-'lliS.^QKlv^-<>''^ftlO High frequency heating coil body 100 is 

0,v^ig#^en. b7---,'oOyt;t-Vhh connected to one cun-ent transformer, high 

v:^:^vZm^, mA5:TjU^<\=^-< /■y'Pf 200 frequency heating coil body 200 is connected to 

TA^SrJl^riXl another current transformer. 

[0043] [0043] 

wOj:9{Ctg.7xetLf-:^:Me^cO^ Thus, by induction-hardening apparatus based 

'^^%1M.<Diri'WiZ^^^^W^;MB.'l^ on comprised 1st Embodiment of this invention, 

A^giC J:oT. i^ — '!y\Y\i.lX<D VVorkpiece W is tempered as follows. 

J:9i'^bT:^A$tLc-3 ^Jiis^ in addition, initial state lets four workpiece 

V^Mit. ::^^7>'^]lfS500c04o pressing levers 521 of clamping mechanism 

C0i7—i57f^^x.i^>'< — 521.^^17— 500 be positions (that is, state which had 

i:^ir'yr-Si?3tbL5#fug(oS^9!7 eliminated workpiece pressing lever 521) at the 

— 521^igta±!7 time of workpiece set and extraction, and high 

fci^AI) >^n. ^o, S?/f|Egi;Q frequency heating coil body 100,200 and 

mn-^/U^^100. 200:hXL^}%t\l cooling jackets 301 and 302 presuppose that it 

"^■T'^^^yhSOl, 302/-i^, mtc'^W] is moved to avoidance position by said moving 

j^t^T'[Hl3||fS:g!c#Sj5-ir6ti mechanism. 

"CV^-Si-^^Sc liXT <^W}\t'i^m^ The following actions are perfonmed by 

^^jtSppTj-^ji^JCsfcoT^T^^t^S;: directions of said control part. 

[0044] [0044] 

ti'T^ Sif^'a §ii5 10, 510_L!c-?: First, Workpiece W is set by said automatic 

(DjLTlt^h. U — 'y\Vt/^mtcBW] carrying-in apparatus from the upper direction 

iSA^giCctoTirryherbSo ^ on support-stand part 510 and 510. 

^V7'i^^^500C04oc0!7— ^t? Four workpiece pressing levers 521 of clamping 
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5^y'^—o2lfj^m^W.o2oA7j'^ mechanism 500 ara moved from position to 

^lfFT'5Z>:;cj:oT:i7— ->^ir-y.^^ hcldlng-dcwn position at the time of workpiece 

•iZg,^i^jbf?o;ti^^^{lZ£Sl? set, when drive-part 525A operates. 

^^Ko-tre?n5, :inMi:-?. u— Thereby, Workpiece Wis clamped when portion 

^yW'it. K'^M920^ 93V7)%'9s of eaves-like parts 930 and 931 is pressed by 

i^'^^o^ jz.m\f}\f)^ 'h^l^^t^^ol four workpiece pressing levers 521 from the 

0. 5i0#j';c4ooo:7 — ^fa5;tt^ upperside side at support-stand part 510 and 

^'^~52i;cJ:oT-f?E$TL5^> 510 side, 

[0045] [0045] 

wC7>^7'>':rd'^^T"t"Si:. KM If this damp is finalized, high frequency heating 

l£y1}DS?;r2^/l../^lOO. 200^0 j:t;' coil body 100,200 and cooling jackets 301 and 

;^^l>'-r'r:yh301, 302^^ ntjtc 302 will be set to said prescribed heat position 

^W]r^\M'iZXr:^XmicM7c^^/]U by said moving mechanism. 

?A'iiLm:'iC±'yh^ri^o -^(^'(x. K Then, it supplies electricity to high frequency 

il^S/JO^ri^-i'/ufSiOO. 200'iZm heating coil body 100.200 from said power 

fciSflIS(!75^b^:^5=f5K iiSo supply at predetermined time, prescribed 

^W(7>:t^-7^^^r^i5c9 high-frequency heating is perfonmed to region 

50, SSliiCMl-Xm'^iD^.miK 950 and 951 for quenching of Workpiece W. 

TJO^fwi^jg^tLOo V — ^Wfj>W^ Since Workpiece W has thin shape. 

'V^^ti<sh^ :t^Aj^#,iH^950, temperature of surface of wori^piece W 

95liZ^^ifi)M)^iS,7}Um^ik(D immediately after high frequency heating in 

'P — i^W(D0:'mco^§L^tMS(^ region 950 and 951 for quenching and 

i^)^tit^{^Zt^j:^X^^ temperature of back-side are nearly identical 

[0046] [0046] 

^^io^ ^ClTi4:t^ASj ^tligc95 In addition, in the case of said supplying 

0, 95irHl$r:^A^Pr^>LTV electricity, since between region 950 for 

V>fca6, SijteiS'l:cog^. TJQf-HiS quenching and 951 is not made applicable to 

^§F-110> 111, 210. 211!C;W quenching here, when direction of electric 

'TM'iK(D[^^'it. TjU^Mi^^7i 1 1 current which it passes in heat conductor parts 

0. 210mSR.icmC7ymt^^^X 110, 111. 210, and 211 is synchronized so that 

')^::^pl^^'tr5>$t^Ll^ . heat conductor parts 110 and 210 may 

it.M^{^i^UllO. 2lO<DW:m constitute the mutually same direction, it is 

(Df^^tmCti-^t.^ii^^b^ desirable. 
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's:^l^'D^^'^''7:''^-^7^MM'^M^x95 This is because magnetic field to generate vAU 
Os 9oir^iVTE!^5:^n-iZ-ttrj:^ be offsetted beNveen region 950,951 for 
/t^ibTr^bc^ Lf-^'^oT, :t%A*j"^ quenching when direction of electric current of 
rilig950, 95imco?MWliZm^^ heat conductor parts 110 and 210 is made the 
Si7S;:'^?H>'^^'jEL4^^^7tao. ^tf same and. 

^Mmvx^QM;A)^^P.^Zth^<. Therefore, since induced current hardly occurs 
C^v^T?;^>?^ff4"^^At)$.n'^v\^^^ to region between region 950,951 for 
oT'J-^Q: quenching, without excessive high-frequency 

heating is carried out, as a result, it is .because 
excessive quenching is not carried out, either 

[004 7] [0047] 

StjtcZfG^'jWf^ jc, 4ocOr^£iiv>"-t^ Immediateiy after said heat, predetermined time 
'>":;'r301'^3047i^ib?n iPiffiL/i^ injection of the coolant L is carried out 
vIf;T:^H$i2>:g#t$r^^Oo substantially simultaneously from four cooling 
h.iZ^'O.'C^—i/WtD-mXMMm jackets 301-304. 

i|icS50. 951/jSs<!:S>/i-bi&&P] Thereby, region 950 and 951 for quenching of 
3%?^c^f:^P^i^. :cSA75^^Te;fx Workpiece W is cooled substantially 
So WHtcl/%^i(D^M'C<^^'^'7l^^ simultaneously from both sides, quenching is 

fj^tnXv iMA^^y:>M^ finalized. 

(u^i)-^^) \ii^\\K.hz^.^r. Sfi. It has balanced front and back of said cooling. 
pyMfj^biMA^T'^'V'^^iyy^ Therefore, distortion at the time of quenching 
moOO{'ZX^XU~^:^WfAjz]^^Tj (deflection) is restrained. 

X7i'Z-§:^7j\ti(o^i^i^iu:X^'7 Moreover, Workpiece W is clamped as 
^^y'^r-^Xv^^cO'C. ZiD.^./j'^ho mentioned above by damping mechanism 500 
^^APv^OS^;i?in;t6nC:, near ends of longitudinal direction from before 

heat to the finaiization of quenching. 
Therefore, distortion at the time of quenching is 
restrained also from this point. 

[0048] [0048] 

SM. U—'i^WiDMi^Tyl^/rinZt^^ Furthermore, since it followed roughly and heat 

^^i^^X^UL-toi^AMmm^ conductor parts 110, 111, 210. and 211 of high 

950. 951{c5tLT. f^ili^OTStl frequency heating coil bodies 100 and 200 were 

rs-Y/ufsioo. 2G0<Dm^^Mi^M^ provided and heated in high frequency to region 

110. Ill, 210. 211^S&?eo 950 and 951 for quenching which exists in 
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y^'TXMJ^r^JjQmLtZ'^^ m longitudinal direction of Workpiece VV with 

BC'&^yymzj£j—f:j:mmi^^^ breadth, uniform high frequency heating, as a 

0^l^XU'^7^fAaS,SrL^.^ jio result quenching are performed to said 

"^^ ^•~>'/':-'ir>p=^ — b:'^— COJ;^ longitudinal direction. 

'd^b'^O C5;-5#'^5C, t:)^: In therefore, the case whose workpiece is 

^-•7 1^ ;c=s.:iCT>y y't.^ib iiViT>'*i'^ center-piliar, since intensity up irregularity 

CcT'^'c^v^OT, iii^iCrS.^e'irf portion is not made to longitudinal direction of 

^l^r/J^-C'S^^o workpiece, it can raise strength appropriately 



[0049] [0049] 

!^^A77^^TL7t:iS. ^5>:7'j^tS After quenching is finalized, four workpiece 

5C0^04oco>^~>^if 5 pressing levers 521 of damping mechanism 

2lf^^tS:t:2,'^iKtf)^^U-''^-i: 500 are moved from holding-down position to 

^yl-'^'OtHLB^iiLm(-z)t.'OU — i^ position (that is, state which had eliminated 

— 52 ler1i|.ta_Lif 7t workpiece pressing lever 521) at the time of 

47t^)S"C^t?Joirbn'v:. ^'7>' workpiece set and extraction, you let it finalize 

"T^^^fi^T^ii'^t'o'Sa . clamip state. 

[0050] [0050] 

PA'^(D'm7^f/^^T^^ti'7 — ^\V Workpiece W v/hich prescribed quenching 

S\|fifegSV3Sffi^gicj:or^ finalized is taken out by said automatic 

'-ata^.fi.^^ :L(D^3ir&:(D\7 — ^\V taking-out apparatus. 

75^:s:?^-&§g510, 510±iCg!lt? Then, the following workpiece Wis set by said 

S ®i A 3^ g }C J: o T -fe: r o automatic carrying-in apparatus on 

tL, Ji2Z!!cO'MAi/Tf^;6^^i9JlL?T support-stand part 510 and 510, the 

^^<)o above-mentioned quenching action Is 

performed repeatedly. 

[0051] [0051] 

S'1«:0 fl^'y0!7 — ;^M^i:i-5f^ When altering into workpiece of another kind, it 

^ift. i^"/1C<>tjff il H/iOi?j=j-Y exchanges high frequency heating coil body 

/l'f?:iOO. 200i±. ^Hf^OC7— 100,200 at least for another high frequency 

^'cO/f^t^rc^T^irTTf^AtsnTt heating coil body formed according to shape of 

rJl(OmiJMi^tjnnt\^^y'^f^vZ^i^ workpiece after alteration. 

"TSo — ^^>>^T^fg500i-i. On the other hand, if shape of workpiece after 

^W^(DU—i^(D^'^J^tAX^'^ alteration adapts support-stand parts 510 and 
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iSolOv SlOiliii^^:^ i ^bco-r^? 510. it is not necessary to alter damping 
nitmm'r?)'Bm'ftf^'^^\ Lz^L mechanism SOO. 

— 3lc^{C!7— -;?':0;t^45t?S However, generally shapes of workpiece differ 
7Z^rkr^^^^<DZt/j''^^/^, ^i^-k significantly in many cases. 
HiiolO. 510;«Iig^^Lr>^/^y— ^ When altering into workpiece which does not 
'^•zK^^iz^m-'i^lt^ yv>'zr^> a6api support-stand parts 510 and 510, it also 
•f4500b^ S:Kr5i^O!7--^'Avtv#: exchanges clamping mechanism 500 for 
iC'^f3'-H:T';~; =v.5^jn^7^ another clamping mechanism fonmed according 

'y f^ fM ;c>c-^T6. to shape of workpiece after alteration. 

[0052] [0052] 

^Tt, rn 5!]S/-r v^*;'h 301 ~ 304 Mcreover, if shape of workpiece after alteration 

r'^s --'y(DJr>'[/iiC]M'^^ is adapted, it is not necessary to alter cooling 

't~^i>(OVhrili^^'f'^'Z>M jacket 301-304. 

ri^^^S ?nS|lv^T'7"^;,.p30i--30 VVnen it alters into workpiece which can 

"^^^^ M'&MimWVMJt^^^^j: respond by angle and positioning of cooling 

7 — >7ic^Mc?^vf-:^^}4. :^ jacket 301-304, angle and positioning recanv - 

-feSlfgHLSf . :^i£-f4a out. 

l^ WX'K^shL^^^^^j:'7--';^iz^ What is sufficient is Just to exchange for cooling 

^^ritzM-^it, ^TLfCigS^-f § jacket of size wtiich adapts it, when it alters into 

'V-^:^(D?ui?ii^^'1r'yr'iZ^!%ir v/orkpiece which cannot respond by angle and 

•f^.-fT jrj/ \ positioning. 

[0053] [0053] 

r^^3. :^%^^n(D'Blco^1M<^Jr^W in addition, it sets to induction-hardening 

}c^,<)^j5j7S:t^A^aic^?^> apparatus based on 1st Embodiment of this 

ffiiiii^-'Y'yyhli. ^lt4o> invention, it set cooling jacket to a total of four. 

L7b/v^^ TfKl«02 '[ier 1 il iC/^jr However, it m.ay unify t/i/o lower pieces to one 

L"Ct>ctv\ Sf-, -tfA'loloicgc piece. 

c^TS^^o'^t£T'S?5o ^^'J Moreover, it can also unify top side to one. 

;t{i\ mifc^7VTj^fff^^{g,^ Further, for example, when size of case where 

'T^^ti^X'O^ ^^^''^ih^'07^^< distortion has not occurred not much greatly by 

^^l-X^^^j:^'^-M^^^^(DX using said clamping mechanism etc., or 

#$/5^5?^^p=3li>/jr?>^^'/^:^'^ distortion seldom poses problem, it can also 

^{Cfi, T-fI'iSfci}i±jI'joO?n £p exclude cooling jacket of bottom or top side. 
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[0054] J00543 

'^^J^^^^^'^'^^^^'^^^l-S?. In induction-hardening apparatus based on 1st 
^i^mi^MA^S^Z^o^-^X^ i7y Embodiment of this invention, it set clamp arm 
n^T^500oO>^7>:rr-- j::.fS mechanism 520 of damping mechanism 500 to 

^Mo2Q\t^ 4o>:Lri7}^, mlc^. four. 

zriiv'-r^r-y ril^Jz-SX^-^icit^ HcwevBr, with design by said cooling jacket 
■7— ^^:ti|7\^?OS;^(S/^^t-j)75^i:b etc., when distortion at the time of workpiece 
fi^BOW^e'/ V#''5-^!l{±gi74KT quenching (deflection) is comparatively small, it 
o=^'/\. fcff '"^J^^^-Of^.ilitS is not necessary to provide. 
^^7v^glc:?o v^'Cf^. !7'— ^>:L However, in induction-hardening apparatus of 

this invention, since it is aimed at thin thing as a 
^~'>':^A^^cO^P^ (Si75^-9) workpiece and is easy to generate distortion at 
.v*hi:iSGt?XS^<|g'^kL-^-rv>7t the time of v/crkpiece quenching (deflection) 
:^Af^':7:>.^Ef^^3#p3^^/-te< comparatively greatly, or it eliminates correction 
Tj?:{i{ic5>-?-fc*}ct>. ^^'i^-f work hours after quenching, also in order to 
T — 2^'^':mo20<D ^ofi:':7'7:y'f reduce, as for clamp arm mechanism like clamp 
T— Aj^.t#f±i3:J7oC:>^^if arm mechanism 520, providing is desirable. 

Wo 

[0055] [0055] 

^^^VTT^r— A.^iM520^IS:it6 Number which provides clamp arm mechanism 

'^fi. -bjiii':OJ:^{Z:t^A*tani^^ 520, in the case like region 950 and 951 for 

950, 95lcoj:7r^^#^M;3:^ quenching as mentioned above, it is desirable 

#tSf)930(RiJ>,iS:-|7t$':5931f^ij<i:^^ when it is each two or more at a time at 

^'^^'-^^^o-f oii(_Li:i-5>$t eaves-like-part 930 and eaves-like-part 931 

S U V gfj ;t f £ . #: 9 3 0 > side. 

,^£t^a593l fKiJ>;c, -^rn^'riSo For example, what is sufficient is just to provide 

-ro>'^>':7'T— j^f^fS520S:IS: near center ends side, when each providing 

it-S^lc^Ji, {?jj;t!5:\ Pi^Wc^ every three clamp anm mechanisms 520 in 

5R:f^*S>ic|S;t.rLJfj:v^ :^f-. eaves-like-part 930 and eaves-like-part 931 

ir£#:gI930fKij^ — jiiK!j>iEit7t?i5 side. 

931iKy<7)ftil?Sm'j.!r!3, -^rrt^'ni Moreover, it may each provide every one clamp 

o-ro:J7^>;/y-_^|g.?g52o^ ann mechanism 520 in other-end side by the 

^'tiToJil^dn^, ^^i^cgSi^ side of end by the side of eaves-like part 930, 

i^MrZ^n^*il.l^'f^^^>^y and eaves-like part 931 (that is. it may each 
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[0056] 

7^1 ^ t ^ ifef 1 1H i r i o -f o y > 



provide every one damp arm mechanism 520 in 
ends side which become diagonal). 

[0056] 

Moreover, when tempering only either of region 
950 and 951 for quenching as mentioned above 
(it calls it "single-sided baking" hereafter), only 
region side for quenching is, it may .provide 
clamp arm mechanism 520 al a time in the one 
ends side, with region side for quenching, only 
reverse side m.ay provide clamp arm 
mechanism 520 at a time in the one ends side, 
and may carry out diagonal installation. 
Of course, also in the case of single-sided 
baking, it may install three or more clamp arm 
mechanisms 520. 



[0057] 

>'y'T-j^mmo2o^y^.t. ,^£4;^ 

9 3 1 fli J } Iia ; J S ^ ^ > T - A 

tf^ I » 5 2 0 C7D > J ^ -r u — is: ^ 

[005S] 



[0057] 

In addition, v/hen both by the side of eaves-like 
part 930 and eaves-like part 931 provide clamp 
arm mechanism 520, it is -not necessary to let 
not necessarily in agreement the number of 
clamp arm mechanisms 520 which it provides in 
eaves-like-part 930 side, and the number of 
ciamp arm mechanisms 520 which it provides in 
eaves-like-part 931 side. 

[0058] 

In induction-hardening apparatus based on this 
invention, position which it clamps by clamping 
mechanism should just be position which does 
not become obstructive to quenching. 
For example, it does not clamp eaves-like parts 
930 and 931, but it may make it clamp pipe-like 
part 900 roughly in the case of Workpiece W. 
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iCLr-b:iV\ fc'^j;r^/.5;^^.^^u^.5j39o por example, vma: is sufncient is just to carry 
0^D^=Fy7\^(Dmmm(^'=^ cut additional installation of the support part 
i£r^>^::>*>:7-t"5fS,^ i:-rSlf which wiii attach said damp arm mechanism, 
t: . >^^>::^T-"^i^fSo200j:5 while supporting bottom portion of said position 
'"^'^^-'"^^^^ fServ— >^Vv of VVorkpiece Wto the position down side where 
^^^^^iJLm:-^J^^y7\^i-<DWii^J]iZ workpiece pressing lever of clamp arm 
^^'^^t<::tl^. '>y>'^T--M. mechanism presses dov/n Workpiece W while 
^^iW^jU—'^t^^7rj^y'<—ti^rp— moving clamp arm mechanism like clamp anm 
';'Wt-rf^;r 5/jrgooTffj;i7-- mechanism 520 on both sides of longitudinal 
^^nvcT) ^-^ mMm^DT m\U'7^^^ direction of installation position of Workpiece W, 
x^5)>ibi-§ufS>^?>-7^7'— v/hen considering it as composition which 
W^^^;i^it^)r'i:>/i^oS:?$gi5€r clamps near center by the side of ends of 
^^/tlDS^ia'f rtffj:v ^ longitudinal direction of pipe-like part 900 

roughly. 

10059] [0059] 

^^i^.^y'y^'JW^^mWhm^^^U In addition, what is sufficient is just to form 
iOO^/i^bfi?/l]^.tof:l$tL^T' components of position v/hich is easy to heat in 
^^^i^M.v^^\l^r^^\z.\z.^ high frequency with insulators, such as ceramic 

2S7JQ^>1:eri.-^t'V^fzg(7)t|ini:4' by which induction heating cannot be carried 
y^Mm^.^iViZL<,h ^ir9?-^:^:7) out easily, when providing clamping mechanism 
^.#.^-?:\^$.=^T"tlf^*J:i/>3 in position which is easy to heat, in -high 

frequency from heat conductor part 100 grade. 

[0060] [0060] 

'^'^^?i'Tj%\<j:>'^f^(rjJt^^\z.^. In induction-hardening apparatus based on 1st 

'5fW:JlIi5:t^A^S;ciov^'C. Embodiment of this invention, clamping 

>:7'f^fS500fi, ^i##ii5510. mechanism 500 presupposed that it is made up 

510>. ZcoSit^-n^TiSlO. 510 of support-stand parts 510 and 510 and four 

cofKiJ©7i^^^fi:L7t4ocO:?^>^ damp amri mechanisms 520 protruded from 

TT— jU|^-fl520>/":^b4"Si:L side face of these support-stand parts 510 and 

fc;5^ S?=-sSj3510. 51 510. 

0<^% wO^ff -^§(5510, SlOirS^J For example, it is good though it is made up of 

^(^^^Wl^^^'y^^ZTT'-J^^mt support-stand parts 510 and 510, these 

75^5b^jroi:LTt3J:v>3 ^^O^-g^. support-stand parts 510 and 510. and 

^i^-&lH)510^ 5I0{C!7— ^Wi^ mobile-type clamp arm mechanism of another 
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510. 5L0{KJllI??^^iA.t;^->:>^ 



off e 



[0061] 

A.*t*"Ii§c950. 95ira1^'i^AL 
/i^l/ v>i-o:^-g-. .flasr5:Wf2s:tnii 

ffiil tS^'JD ^r/u nii3 •:7^;^0SH 
5^ Ifi ^ ^ ^ ! ^ ± is ^ 



body. 

!n this case, after Wcrkpiece W is set to 
support-stand parts 510 and 510, mobile-type 
clamp arm mechanism of another body will be 
moved to Wcrkpiece W side, and Workpiece W 
will be held dov/n in support-stand part 510 and 
510 side. 

Moreover, mobile-type clamp arm mechanism 
of said exception body is good also as what it 
not only holds down from top side, but is held 
down from bottom. 

That is, mobile-type clamp arm mechanism of 
said exception body is good also as what has 
thing of the form of a nail which it pinches from 
vertical direction. 

in this case, mobile-type clamp arm 
mechanisms . of this another body after 
Wcrkpiece W v/as set to support-stand parts 
510 and 510 are support-stand part 510. and 
every 510 and Workpiece W. 
(However, in this case, end of Workpiece W is 
put so that it may project from support-stand 
parts 510 and 510) will be clamped. 

[0061] 

in induction-hardening apparatus based on 1st 
Embodiment of this invention, when not 
tempering beb-veen region 950 for quenching, 
and 951, as for the direction of electric current 
of heat conductor parts 110 and 210. it is 
desirable to consider it as same direction as 
mentioned above. 

However, it shifts direction or phase which 
becomes mutually reverse. 
Moreover, combination of heat conductor part 
per high frequency heating coil object Is 
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0. 2iO^^-Ti)Viffii&yjU?A':^'^ possible also except • _hi/ti. 

7>u^':V:S^?§i:iii, 211^ For exarr.pie, it can aiso make it high frequency 
^'T^^:mi&7jU%:\:=-i'/i^{:^tiZ^ heating coil body which has heat conductor 
'S-i:t>^RE'C5?^5 parts 110 and 210, and high frequency heating 

coii body ^which has heat conductor parts 111 

and 211. 



[C052] [0062] 

^y$:¥l<^Om In induction-hardening apparatus based on 1st 

^>S;litS:^^7s^S!Ci3l >-C. y Embodiment of this invention, the number of 

— >^Vv<Z)i^A^^^^fi2o-C' region for quenching of Workpiece W is two, 

^'^'^^ 2^tiiiZfF^MVh^t comprised such that it demonstrated that two 

LXUmLtzf)'^^ :^m^comm& were non-flat surface. 

i^A^Sfi, 'iMAM^^M^^M Hov/ever, at least 1 of surface of region for 

0'>^'ii:<it)l<^«4^#!^n^^'Cv3_o quenching is non-flat surface, and particularly 

S^:^r^ ^IS75^^er?#o"C#'f^ induction-hardening apparatus of this invention 

^3#}c^^^^fll.^[2^:4*o has effective composition, when it exists in 

■C'/^S«?C»-e. l<:>t-^W-mX\ ho longitudinal direction with breadth, 

iO/ii^^S-Tj'SoSiJ^'g^jCo^^'jic Therefore, at non-flat surface, one functions 

iMt^'TOo hh^A^'i^AM^^M^ effectively, also when another is flat surface. 

/S^3oii/;±T^oTu j:<. 400 Of course, three or more are sufficient as region 

iS-'^ }Co»/ ^'C^±t^ii!"T'5,i for quenching, and it mentions later about four 

cases. 



1 006 3] [0063] 

^W^^''D'^icn^'J^^7y■]t^$M<^■9f^ In induction-hardening apparatus based on 1st 

5 SJy^"/^:c^A^fi(Iio'/ ^"C. U Embodiment of this invention, it demonstrates 

— i^\VcO'^XMMiM^^j^2^(D case where the number of region for quenching 

ico^y ^-CItl^^ WiM'i&TjU of Workpiece W is two, two high frequency 

§iAr2^/v^fel00, 200vi, 2oi^ heating coil bodies 100,200 were based on 

^^iZ'^uMv'^^^rP.'t^^t^&^t using it for heat simultaneously. 

Lfi/j^. loTo./jOiilrMlsy^L'C However, it may use one at a time for heat, 

oivv rvO^'-^", ifiyljfSTjD??!:- In this case, it can reduce to one current 

^/i^t^lQO, 200rC-t:>ri-r'Klo transfomner each needed for high frequency 

To^|f2o.i:^g>L'Cl^7t;<7U' heating coil body 100,200 a total of two per 

>hhy>^^l^kZ7^c^'i':i>A^ every 1. 
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Ctr^Or S/^ifS-^Og-Tj^ Moreover, high frequency heating coil body 
-r/ufisioo. ZOQ^t^H'^^Di.co'^ 100.2CG presupposed that it is separate. 
Spo^Lfc/T^^ 2otrio<7:^^iiiiK Hov/ever, it is good also considering two as one 
,in5H=>r/i-f:s>LTt)i»'\, high frequency heating coil body. 

'0. JJCmMii^milO. 210c^S;5S That is, what is necessary is to make it bypass 
'^i^i^^l^lCt-t^^M^i-'rZli^ ^ from- Workpiece W between connection 
vx0-i--?Wli7 ^ 2l6r^^^U — 'y\V conductor part 117 and 216, and just to 
/"i"^^.;x*©5-&TfJ,7^-Tn;^J:v\ ccnnect, when making the same direction of 
—77. A0:?A5gf$SllO. 210cr)'S: electric current of heat conductor parts 110 and 

vf|cor^#l-t5i:;-i^>-r^i§^;c 210. 

?§^^^{3:fRii6. 2L6fy]'r[7 What is necessary is on the other hand, to 

— j^^W.-n^'oixLHl^irTig^^i^T'. make it bypass from Workpiece W between 
fe^v ^•A>##;it;:^'>>'rh9 connection conductor part 115 and 213, and just 
>'^€r lo^i>JcibT"^.c:/'i^'^ag'C to connect, v/hen making mutually reverse 

direction of electric current of heat conductor 
parts 110 and 210. 

Also in this case, it can reduce current 
transformer to one. 

[0064] [0064] 

^IS?3(7)"Ml^O^SS-^7r^?JiCi^, In induction-hardening apparatus based on 1st 

^^f^.'^i5:t^A^giC^^i/^-C, 17 Embodiment of. this invention, it demonstrated 

— 'i^\V(Di^7\^M^M^A)*^2^'Z) case where the number of region for quenching 
^Jr^^llov^TP.p^LfcTS^ Ei2!c of Workpiece W was two. 
^^'T^^J^^WrS}M.^-ix^Vo:>(y'^(i^ However, width in cross-sectional-view state as 

— i^'^-M:^jy\^tiS.5c-i-^7jm shovm in FIG. 2 

rZ^o\f^i^/^^1(^f ^%^co-^\M'C (Belovy; that is the range of region for quenching 

S^Sa iiXT. '":5|7^,7^f^5JigJ^TIf J > jn direction orthogonal to longitudinal direction 

^^^o ) ^>^d^iC^^X^P!^.l^ of workpiece calls it "region width for 

^O•^A>^^^i§c*i^w*^-r57J0ift quenching".) 

^fi§riCO!2^:^|!cJi^/cCQo 10 Naturally installation number of heat conductor 

^i^A^^tM^tIr:::^U"C. 2:^ part with respect to one region width for 

t'T^liX^iZl^'^tilt.3:^l^±. quenching changes with these sizes. • 

iLToctV ^ Ko/;^(7:){l'j3r:^5g It is good also as 1 or 3 or more besides 

^^<^yM2--''^4(DM^(DJf^MlZ-^^ carrying out to two to one region width for 

^MMi&'^A^MitLX . -trti-?-' quenching. 
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n-ii^4~f2]6er#:^:Loo|^:e?]i- It demonstrates some examples as an 
r^ird^ i^T-7jrMi&':iXF\-'-0S:^ induction-hardening apparatus based on 
Bj^^iMji^it±i^(DF^i-^'tZSr:'-^ 2nd-4{h Embodiment of this invention, each 
Xm^-rili^X^. ^(7jX\ -t-cOlit^J seeing FiGS. 4-6. 

fX'^ i£>-rS:, In addition, since what is sufficient is just to 

comprise fundamental composition other than 
the fcilowing composition based on the 
above-mentioned content, it omits the 
explanation. 

[0065] [0085] 

El 4 {t^-^ -T} %2<Tj% :at o FIG. 4 is rough cross-sectional-view explanatory 
tB^z■%^^M^R'!^K'^^A^MW^ drawing for demonstrating positional 
^tf^W:x^'< p-^'^^xmWM^^b^ relationship and region for quenching of heat 
•:^-r'^fZ®Ml7f, •:cSAS\r^r:iigc conductor part of high frequency heating coil 
^Wt^?i^%tL'^(0'^J^^W\M\% body of induction-hardening apparatus and 
Wi'^^M. E!5{±:?:^5^C>'^30^ workpiece based on 2nd Embodiment of this 
MO^t^fiiv.l^^,§;fJ.lliig:t^A:^S invention, FIG. 5 is rough cross-sectionai-view 
cOii? jg^g/J^;?f\=^-f/l-^$(7:>Z?D'^?^^ explanatory drawing for demonstrating 
(1^Svch!7 — ^>cofiSM9?^-';^7^ positional relationship and region for quenching 
^l^rM. '^^WL^Fi't^tz^co'^j^^ of heat conductor part of high frequency heating 
Sjll^f s tSIJi^^il! , Eloft ^'Jge^ coil body of induction-hardening apparatus and 
co^4oo^Sg'7>yf$^;ci^,Ofii.'l workpiece based on 3rd Embodiment of this 
2Si^A^^<^Sljli2£/jnS?\=-Y/i^ invention, F!G. 6 is rough cross-sectional-view 
^(Dti^?}^m^^;^%>V—'>k:(J:>^X^ explanatory drawing for demonstrating 
S3i?^-:^^A>t^$Ji|Scert^-?^'^57t positional relationship and region for quenching 
<D frU !i^T s tS Irl {H T of heat conductor part of high frequency heating 
o- T-jiio^ [7 — y !±Jii?£L"C#fi!7 coil body of induction-hardening apparatus and 
— >^W^'&Sc7:>-C\ -t:^ft^;o 1^ workpiece based on 4th Embodiment of this 
Off^'^<-f±[2l invention. 

In addition, workpiece is workpiece W which it 

has mentioned above. 

Therefore, shape of the longitudinal direction is 
the same as FIG. 1. 

[0066] [0066] 
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^?^?Tcr;f.520S^^:0,T$?j;iSn !t derrionstrates induction-hardening apparatus 
S.^iytitSiCilASfi^. st|fcQ24er based cn 2nd Embodiment of this invention, 
#.5gLoo!^J/lT5, Z7:>m'^\Z seeing said FIG 4. 

it, ^^^^(D'ml'^'M'^'y^fTf'Tsi^ In this case, it has provided high frequency 
i^^M!^^M?^^^<DMmi&y}U heating coil bodies 100A and 200A with one two 
^f.^^/i.(:s:ioo. 200>i^^M. 1 high frequency heating coil bodily crush heat 
^oDM!^iutjQp:vi==^-{/i^{±^^tz'02 conductor part as well as high frequency 
^::^(DW^^i^^^^l^f:L^}mvx heating coil body 100.200 of 
^a^A^-^/^-felOOA, 200A%7 induction-hardening apparatus based on 1st 
— ::;7W5-I.*ritjUXSSo Tv ^5, fc Embodiment of this invention opposing to 
?i L . S m m =^ -tVi- ^ L 0 0 VVcrkplece W. 

200Aft^ !7— ^\V(^4ocD;t$ However, high frequency heating coil bodies 
7^MPJMM9dO--963\Z>yfLX 100A and 200A let every one heat conductor 
:i;nsA.^i^§f,^ioTo3y'{tj^-^ part oppose to four region 960-S63 for 
"CtzviT^/^Oo ZZli:504ocD:t^ quenching of Workpiece W, and it has provided 
A>^fe?:Ii§c960'--9S3;i, Sg-ci them. 

^?::S(5900O2.oc^-^gii — ^({214 Four region 960-963 for quenching here is in 
-C^iMTi'^deo^ &mf^961X'^ whole 2 corners (in FIG. 4, right-hand side Is 
5o )>> e&8it^^900c^2ocoS 962 and left-hand side is 963) which leads in 
i§t5m'J?5^o^tL-^*ri^SC.^<.JE^'-t^ base end part side cf two corner whole pipe-like 
§■3930. 931<Dmf^Mip}Hz^i^2 part 900 (right-hand side is 950 and left-hand 
-^:^fi3 — ^(!2]4-e^l3iJf^^962, side is 961 in FiG. 4). and eaves-like. parts 930 
&MA)^963Xrh^:, and 931 v/hich follow each from base end part 

two of pipe-like parts 900 side roughly roughly. 

[0067] [0067] 

iiiil]S.^0^'?:--f/Vt$LOOA;±, m, High frequency heating coil body 100A is heat 

^MM?M^96O^''^<D0iipyi})^h conductor part 110A for heating in high 

^,)^i%TjQ-^^i't^tZ'ti'^TjQ^<im^ frequency region 960 for quenching from the 

10A>. 'JM7>.MM.^M^962^ front side, heat conductor part 111A for heating 

^(D^iMfj^>:>^}MiS,:^U^^'f'^tz in high frequency region 962 for quenching from 

<DTj\1^^M-^^^ I II At y PfjjaSl the front side, connection conductor part 

ig:{?:§ril lOA. 1 1 lA^O— if^pBi^ provided in the direction which keeps away from 

^ — 'y^W/b^hiM^'fj^^Tjl^ii-Z^^xlS Workpiece W by making circuit connection in 

igl^L'CtSJtbix^tS.^^f^^i between ends of both heat conductor parts 

(!1?T^^"^3&)>. TjUmMi^UllO 110A and 111A (illustration abbreviation), it has 



8/23/2004 



36/55 



(C) DERVVENT 



JP2G00-256 733-A X M O iVl S O IM 

^ 



A, lllA(r' iitmiMfj^^mEcWiM supply side connection conductor part 
S&l^^(DMMEv^MMiS.mM=^ (illustration abbreviation) provided toward 
-fVUfsiOOA;SOz7>>-rhf7>;::. current transformer for high frequency heating 
rif^^^^oTlziT5brLfi§T.$&f|jjfS coil body 100A of the similar power supply as 
^Igi/Sgjl t^^LX said power supply from other-end side of heat 

^ '•S-. conductor parts 11 OA and 111 A. 

[0058] [0063] 

M)^}idlXllM=^''{/>^iti200Ait^ High frequency heating coil body 200A is heat 

A.*r^ngi|Sc9eier^5C'^iI']/-i*'o conductor part 210A for heating in high 

^J^]^TjUU^-i'^fC'^j(r:'mn:'i^^ frequency region 961 for quenching from the 

^2lGAts i^A7\r'fe^I^963^ front side, heat conductor part 211A for heating 

'^<^^^?}lfj^^M}^A5lyjuWi'T^fz in high frequency region 963 for quenching from 

^(Dm^^?tMi^Wi2ilAt^ mZ'Q'^?: the front side, connection conductor part 

2#f^ffi5210A^ 211AO— ^^pdl4r provided in the direction v/hich keeps away from 

^~'-^W7!?^ibiS5^1^-S:;^i'^iCiTiIi WorKpiece VV by mailing circuit connection in 

tgfj^ LTIS:'Jt^tL7t?g,^#<$S5 -between ends of both heat conductor parts 

(m^r^^mt. /JO^e#:'S:tii210 210A and 211A (illustration abbreviation), it has 

A, 2liAco(i^)miMf)^h^it^MW^ supply side connection conductor part 

^i\^-^(OmM^^(D^,)Wii^mP^^ (illustration abbreviation) provided toward 

^/'^f^ZOOAmco^'^y^'^hby-y^ current transformer for high frequency heating 

^li^T^^oTl^itotifct^.tc fK^c^ coil body 200A of the similar power supply as 

M^f2C^ (El-^^^'^ie) >:*-^L"C said power supply from other-end side of heat 

'-'"S:* conductor parts 21 OA and 211 A. 

10069] [0069] 

TJU^M^^UilOA^ illA, 210 In order to let corner of Workpiece W oppose 

A, 2i lAfi, 4o>t>>^ — ^W^:o and to provide, along this shape of whole 

$i3}C^r)D]$ir'CIS:itoCl>}cr^ comer, all four heat conductor parts 110A, 111A, 

^(DfiB—m<DB'^iZfa' 210A, and 211A open nearly constant intervals. 

oT. S^—'^comM^fi^'^jXtx'iJ and are provided. 

[0070] [0070] 

liXiZ^^^A(0'^3(DMm(D]t^W Next, it demonstrates induction-hardening 

mti apparatus based on 3rd Embodiment of this 
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!l!5-2ri>-HpJ_-oo|,x=,T7-.t;, inveniion, seeing said FIG. 5. 

^ -zz r-f^, ^7o'-'>)--c.vt2'^>'7r:^.t5i-!^. In tni3 case, it has four region for quenching like 

^riiJ"§?S:'^A^S(il!4#.^?.) O case of induction-hardening apparatus (see 

-M^tmm\Z4-D(Dm7^M'mm FIQ 4) based on 3rd Embodiment. 

^^'WLTJ.^Co 'J^y^^-^m^O About region 960 and 961 for quenching, it is 

60^ 96i;cov common. 

r-rcL. S§S:in;*:ii^90C'^':)2o^o^ However, suppose that region width for 

iWgrffJ.^?'^6-t:'n-t:^n!c.!^<S quenching of whole 2 corners which leads in 

§13930, 92l(D:&m^iMlzm^2 base end part side of eaves-like parts 930 and 

— •^cO:^A^(^"^?iii§c$I S31 which follow each from base end part two of 

its wltc}:^AM^?M^962. 963 pipe-like parts 900 side roughly is wider than 

(il!4#,53) ^n^e said region 962 and 963 (see FIG. 4) for 

-n:t^A*3"^^J^964, 965>'1^o quenching, they are each region 964 and 965 

"^^^ ^"^^ for quenching. 

[0071] [0071] 

i^A.*t^fiiisSc960, 964icoi/^ About region 960 and 964 for quenching, high 

-C?^:. 7iP3S:*f*:fnilOB. 11 IB, frequency heating coil body 100B which has 

ll2Bi-^'t^Mm'it!xm^.^^/^^ heat conductor parts 1108, 1118, and 112B 

f?100B;cJ:oT^fFJj7j^?>fSf,l!tg heats in high frequency from front side. 

/JQ^^^enSo —7y. ^AMMM^ On the other hand, about region 961 and 965 

961 , 965!co5/^T{x. ^a?<'vW^?^ for quenching, high frequency heating coil body 

S:'i210B, 211B. 212B^Wi-5 200B which has heat conductor parts 210B, 

iSiill^7Jn^^??=xf/uf$:200B;cJ:o 2113. and 2123 heats in high frequency from 

X^mf)^hmmi&mm^rL^., front side. 

[0072] [0072] 

TMU^Mi^BllOB. 210B;t. ^ Heat conductor parts 110B and 210B are each 

n-rnEi4^/;DBdSfpftUl0A. arranged like heat conductor parts 110A and 

2L0AtmWz§tS^riX. ^V. 21QA of FIG. 4. it each contributes to high 

-t:'ix>^A^^®i|ic960, 96 lid frequency heating with respect to region 960 

>tf"t-§S;llS/JD?<1:{C^^i-5, and 961 for quenching. 

;f}n?A»^igf,iiiB, 112B{±. ^ Each, from each surface of region 964 for 

i^^'rhi^AMMiM^964(D^m quenching, heat conductor parts 1118 and 1128 

/S^^oiiS. ^^'^(Dfm]M^M'^JX open nearly constant intervals, oppose and are 

^f^LTlS:^tbi^"C. i^AMM^ usually provided, it contributes to 
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^9 64C0j^:)^li!xyjU^iZ-^^'r high-frequency heating of region S64 for 

5= Jjm^ttmilB. 2i2B;i. quenching. 

-cix-cnM7\,*r^^^955c;D# Each, from each surface of region 965 for 
^^'^:>m^.m — -^(Dmm^m quenching, heat conductor parts 211B and 
^7 ^Fi^uX-^^fi^TVX. :^7>.^r 2123 open nearly constant intervals, oppose 
fer^42955;i7Mi-^^;ljJ5.^[jan and are usually provided, it contributes to high 
' ^ ^ ^ frequency heating 'with respect to region 965 for 

quenching. 



10073]^ [0073] 

::r."e^ f^3/^?57/C-S!:='</V^?:iOO Here, connection state in both ends of each 
Bco^jjUmM(^milOB-^ll2B heat conductor part 110B-112B of high 
^\^ii^§uX(Di§0AKMii};^l^^ CO frequency heating coil body 100B is as follows. 
=^9vC/i;:oT'v^S^ ,j,fi=LJ>LT. fl; Since supply side connection conductor part 
TjW^^(OM.t^h. Ari<7\Vhi)J]U gets long each connecting with said power 
mmmf>llOB--ll2Bco-mt supply through supply side connection 
i^hX%t:d^>^^Mrim^mr^m - conductor part (illustration abbreviation) from 
^^i$^^>(mm^m)^1f\'LXm9c end and other end of elongate heat conductor 
MWMlZiM^z-r^ZtitiMiM part 110B-112B too much from point of power 
r^M^^4i$^^uA-g:<fj:'0iB^^^^X efficiency in principle, it is not desirable. 
^t^U<7-^v^3 -tiZX, £?fj;tJ^\ TjU Electric current which flows for example, into 
^^^.(5sSr>110BiC>7fcno'l:i^ heat conductor part 1108 is . shunted toward 
:/j03cv5g<$§plllB, 112B;c4>i7S heat conductor parts 111B and 112B there, if it 
^i^^. 2SLMir^t^iZiij]B^il^{$> is made connection composition [that is, it is 
itllllB^ llZBiCreti'SS^T^Ti^ composition which serially connected heat 
7}G#^,5S^$:aUlOB^I#M^^.t^SJ: conductor part 110B to what parallel connected 
^^-^^^Mr^pXiW^. 7}D3>V^^^§ii heat conductor parts 111 Band 112B] with which 
1 1 IB, 1 1 2B^iz?'jTg^^L7to electric current which flows into heat conductor 
(Dic^ :l]UmW^UllOB^^?'m parts 111B and 112B joins heat conductor part 
^5uL?t^?ISc-r555o ] {C-rttfi\ 110B when flowing backward, it can shorten 
^iJtfi^M^iCTg.^^tL-S^^&t^Jj supply side connection conductor part 
^^Mi¥^i^M<'t^Zt^^X^ connected to said power supply. 
^(DX\ M:^^Jj^iti:ti^&^J:^v\ Therefore, it is easy to be compare power 
M:f^^^j:f^mt. }^T(DX^izfj: efficiency. 

Detailed connection is as follows. 
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f00^4] [0074] 

;?:G#H-:i#.f;^ii3iiiB, li2BO^-~ U makes circuit connection of between one 
^ffaler. ill^Lrj:v^ig.^n:5Sf4:gl^ ends each of heat conductor parts 1113 and 
yrLT7~>^W,^^biSo;^?^o:ar^ 1123 towards keeping away from Workpiece W 
^te^Mfs^oiSi through connection conductor part which it does 

'^Lr>v>-^.^^SM4'5tL-C^-- nci illustrate. 

:^W7:'^6iSS'75^5.^:=i^ITiz[H]?^ It makes circuit connection towards keeping 
SSrirS, -r^^O'^yC^|c7:iSt^tc— -SSf^Ji away from Workpiece W through connection 
^iS^m-P^iut. jJU^^i^i^^il conductor part 'M^ich does not illustrate 
OB<^ — mt(^m^. Ej-l^L^=^V> between each other end. 
f^M^^1s:g3$:;fiM^X!7--i:^W75^ib It makes circuit connection of between 
3Se /j^5,^[^ ^CTi±^Hi1§^^^"tr connection conductor part by the side of said 
^3 PitciiiL^iM'^^nt^^ end of the state, and ends of heat conductor 

f^^&f^fi. nniRmmMlM'rZ^ pari 1103 towards keeping away from 

iMiM'M'^-/^^i^i\^UX^'M.^'^s Workpiece W through connection conductor 

S/t. m^ym^^UllOBcoi^ part which it does not illustrate. 
5raofiItS'S;p$[)i|jJ!c, pr,$tfflig On the other hand, it connects connection 
.^^g^$:S^>^•:^^L■Cig.^$-t^Oc conductor part by the side of said other end to 

said power-supply side through supply side 
connection conductor part. 
Moreover, it also connects other end of heat 
conductor part 1108 to said power-supply side 
through supply side connection conductor part. 

[0075] [0075] 

'i^^^x ^^'iM^hlizri'^K^'^tLX In addition, juxtaposing concern 

t>J:'/V SPo, ft\ /J[ffr?:^§v'? it considers it as juxtaposing as [ 110B and 

Sill 108. lllB'dr3l:'5'J>L7'i'9. 1113] except this (i.e., heat conductor parts), it 

t}U^'y^(^S\lllOB^ li2B^3Z?y is good also considering heat conductor parts 

i:UToJ:v\ 110B and 1123 as juxtaposing. 

[0076] [0076] 

^fc. ^^^IMi^.t^j:^^?.'^^^^^^ Moreover, the amounts of electric currents 

tM^UM^.i^j^^b/i^VvtDSf^a^f^^ri which flow into each heat conductor part differ 

tXit. ^tlU^Mi^^uZm.ti^M in heat conductor part used as heat conductor 

Jk4?5^^^5cO'C\ 'JZ^Mici:t^CX part used as juxtaposing concern, and 
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s ^ A j§j /i? i CD S g SS '^r iiZ y j u x t a p o s 1 n g c c n c e r n . 

;15tr;.^'^i5;vU.?A^#($i:3;Si^^^ Therefore, it carries cut heat ccnductcr part 

i^S^ir-^'c^ib'^v \?0''?f::^feg;o^ used as juxtaposing concern being nearer than 

i5feiCt?g-r-£'^LT,iI.l]f5A?G heat conductor part used as juxtaposing 

Sp-f '5= concern, and installing distance from rsgion for 

quenching as required, etc., and adjusts the 
amount of high frequency heating. 

[0077] [0077] 

li>:ri;iS-;^H^C0^4C0^,Sc0:T^ Next, it demonstrates induction-hardening 

{C'fF^SI^ ./i!ISt^A^S€r^ Sufc apparatus based on 4th Embodiment of this 

i2i5'^-#H?.LooI£3y'^i-.5^ invention, seeing said FIG. 6. 

yf^^^py'rjml^^P<M<D In this case, it has two region 966 and 967 for 

7K^ft§ic9?.'5ili.^iS:^A^S(!lj2 quenching like induction-hardening apparatus 

#,55Ji:fH;.f:^;c2oco:cj|7^i^':^nI (see FIG. 2) based on 1st Em.bodiment of this 

i?c96r3, 9672r'^L.T^^5c tz^ti invention. 

:^A^?rSlflSi^965> 96 7CO;c^ However, quenching region width of region 966 

X^3.'^^'&)'t&i^hk^.XiS^, Z,in. and 967 for quenching is spread, in the case of 

fC^fc::-?-^<;^jll^ifain=^-fy^ induction-hardening apparatus (see FIG. 5) 

f$100C. 200C;i:$:5lB^^c^^3 based on 3rd Embodiment of this invention, 

f7:^^JSco.?^rig;c^a<>ffi>^Si^7s high frequency heating coil bodies 100C and 

^S(!35#rS)cOif '^£7:>J:nic^ 200C are that it should correspond to this. 

n-t:^H3oco.7JG'lV^^i:Sii 1 IOC It should each have three heat conductor part 

-1120. 2100-2120^^1. 1100-1120 and210C-212O like. 

tzh<^t\^X^^^,mwXm'^Ull Heat conductor part 110C-112C and 210 

0C'-'1I2C. 210C-212CJ5:. C-2120 set mutually moderate respectively 

-r^L^^nfgSiIiggi^^3^^^S^^o inter^/als, from each surface of region 966 and 

V^T. ^jlA^feni>12966, 967CO 967 for quenching, it opens nearly constant 

^^/^^h^^ — '&^W,M^vMilX intervals, and Is opposed and provided. 



[0078] [0078] 

/jD^^^gf$:SiilOC~112C. 210 About distance adjustment from relation of 

0~2 120C0^§iic7:)^i^K^,-^ connection and region for quenching of end part 

ikX^-^T^i^t^hcDmrnM^'iC of heat conductor part 1100-1120 and 210 

o(/^-r{i;?:%0.^co^3^D^3S<7) 0-2120. it is similar with having demonstrated 
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jT^WlZ':^.-^mmiS,M^^^SiM5 in case of induction-hardening apparatus 
^'i^Joz>^§^^X: p^^y^]^fz<D>\^lW. (seeing FiQ 5) based on 3rd Embodiment of 
"^'•^"^-Sc this invention. 

[0079] [0079] 

/^^f, yi^:4:^J:^W2'^^4(D'Mm In addition, in the case of induction-hardening 
0 7i5r[gicSS5.S^;l]f5:i^ A^ffi apparatus (see FIGS. 4-6) based on 2nd-4th 
U2!4'^[116#S?J ic V ^ Embodiment of this invention, it sets, it makes 

T ^ 2 o ^ ill i^jju =1 i:^ two high frequency heating coil bodies like, and 

^BrP,<D'^l^'^1j^(7:i7f-^^3,iz is gccd also as one. 
■Sf^Oifi.^lS^^A^McOWil-S.tO When it is considered as one high frequency 
100 ^ tLtz heating coil body 100,200 of 

cr#'^J:5(-L"Clo>LTt^J:v\ induction-hardening apparatus based on 1st 
^^^M-^. \Sl 4 coiiCDlt, /;D#f\-^ Embodiment of this invention 
f4^S".110A, lllA*^^iC^:-UOilA^ In this case, FIG. 4 Thing each parallel 
(?:il3210A, 211Afi, -trn-r'r^. connects heat conductor parts 110A and 111A 
it^^\^W^.t^U'^'Mi^W7aiOA^ and heat conductor parts 210A and.211A, it 
1 1 lA^oX'(JmM'^i^^i2 lOA. makes circuit connection towards keeping away 
2 1 lAc^ — 5fMf3T?r!2]7j^L/1j:v^ig from Workpiece W through connection 
l^^^i^^i^St'l.XV—^Wfj^h^M conductor part which does not illustrate 
o /i=*C);^i^iCTiiilI^ISoir. -t between ends of heat conductor parts HOAand 
.iv^^tl(Diih.i^%iimmM<^J7JU:yh 111 A and heat conductor parts 21 OA and 211 A. 
^^^^{•-Sl:^^^^^ v'^^^g-f^ijg^ Each other ^nd may make circuit connection 
^^^Sp€r:^UT17— i5^W.\?^oia$' towards keeping away from Workpiece W 
^''^:^{^iZ.Xi±\s}iM'^^^XhX through supply side connection conductor part 
^^^o which it does not illustrate to current 

transformer of power supply. 

[0080] [0080] 

^7t. !ll5:fo^cit>*[g5cDt>C0u(^-^ Moreover, thing of FIG. 5 and FIG. 6 each 

\C-^3^(DjjU^,'^i;^^7,^^n^^ parallel connects three heat conductor parts 

-T^uZ^^JIk^L^ "^co^t^^-r ixco each similarly, it makes circuit connection 

— i^p9l?r[S];^L/1^'v ^ig^^fig-r^ towards keeping away from Workpiece W 

-ar^^^LT^ — ^^^v/Aj^oi^^'/i^S;^ through connection conductor part which does 

r°] }CTiz[Hj$K.^^-&> -ttb^t}^ not illustrate between each of the end. 

(Di&i^iiMlWM(Dl^(D:fJl^>'h Each other end may make circuit connection 
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'^'^^'^^''^^^'^^^^^^'^^^'i^^MrS.'W. towards keeping away from VVorkpiece W 

^kT^H!i€'y^LT!7-~:7vV^"^^i^iS-:r' through supply side connection conductor part 

/^^-DJaf^jilTifiatg.^^irTbJ: which it does not illustrate to one cunrent 

^ transformer of power supply. 

[0081] [0081] 

^^-t^ '^iWxS^c^yl' •>>'rry>^^^^i In the above, it demonstrated cunrent 
logrcfi2 o>:LTK^^ Lfz75^. transformer of power supply as one or two. 
3oj:ii_hir LTo J:Jy^3 '^^^fh-Jj However, it is good also as three or more. 
if^30^:55c7)7f^Hl!C'i^;5*^ ./l In the case of induction-hardening apparatus 
:t%Ai^S(i2i5#,5pJ c;::.^g-^ i^j (see FiG. 5) based on 3rd Embodiment of this 
X.f5:\ /^u?n-Wf$:tRllCB. 2 10B invention 

^loco;7L/>hh^v;:2;;c>g^L, For example, it connects heat conductor parts 
/jnSrriifiSillllB. ll2B^m(D 11C5 and 2108 to one current transformer, it 
1 oo:);^ >r h^^^;;^;^!^^^, connects heat conductor parts 1118 and 112B 
7;Dil??^;Sf^fri211B, 2I2BlrH!C to one another current transformer, and it may 
^fiOlo(D:3!7U>hh^>;?;;cf^^# connect heat conductor parts 211 B and 212B to 
L-'^oi'.' ^fS^<?!^;^3c0^5& one still more nearly another current 
c0 7BJfJ}c-^,ol*[)iliS^^A^g transformer. 

{M^^^3.)<D^M'%"hWi^J<t^M^^ Case of induction-hardening apparatus (see 
}i\ 7;Dif:a¥'3:S;UlOC. 210C'S-1 FIG. 6) based on 3rd Embodiment of this 
OfTj.Tt/UVhh^VxMig.l^L., t?D invention is also this st/\e. 

1 1 ic, ll2C^n^\<^l For exam.ple, it connects heat conductor parts 
ocO:^7l^>-hh7'>-;:^jzig,^L. /30 HOC and 210C to one current transformer, it 
mW^U21lC. 212C^H{3.^'j connects heat conductor parts 111C and 112C 
cDloco:?7U>'h;-9>^:5;jcig|^L to one another current transformer, and it may 
Xh^v \ y^^^^/\(D'mZ:^^XJ^m^ connect heat conductor parts 211C and 212C to 
^'M'^^^'^7i'^W^^■^>^MWli^'^K one still more nearly another current 
^® (!2l5^oJ:L^*.g]6#Rg)(Z):S- transformer. 

o^^A/i^^;cftil(7:^7£^^--b In the case of induction-hardening apparatus 
•^i:l> °Tts-e<5b'5o (see FIG, 5 and FIG. 6) based on 3rd and 4th 

Embodiment of this invention, other 
combination is made similarly natural. 

[00821 [0082] 

^fc. ^^^M(0^3(DMM(D'MM In moreover, the case of induction-hardening 
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iCi;?.^)K,^rgi^AS€g(ll!5# apparatus (see FIG. 5) based cn 3rd 

co^M-^s PlK.i:£. jju^^:m{^m Embo6\rr^eni of this invention 

ilOB, 210Be*iOCD77U'>-rr5^ For example, it connects heat conductor parts 

^^izm'ML. SDfH^a&iiii ii 1105 and 2108 to one current transfonner, it 

B. 2llB^m(Dl^<D77i-:^^hh9 connects heat conductor parts 1118 and 2118 

>'^}^T^^U. /JQ ^<V# fii 1 12 to one another current transfomner. and it may 

B, 2i2B^3g:ic^?i'7:)ioc077U'^>' connect heat conductor parts 112B and 212B to 
r r5^>';^;cf:g^f^L'Coiv \ one still more nearly another current 
^M^^4 '-jO- m M CO Jf^ % ; c i;^, tra n sformer 

.•ll^ivSA^fi (!Sl6#Hi) c7:'t|r'g- Case of induction-hardening apparatus (see 

'^^WiW^vZ.JS^i^Jit^tfjWx^^^^l FIG. 6) based on 4th Embodiment of this 

iOC, 210C^ioo'D;^7i/> rh7 invention is also this style, for example, it 

A/u^ri^f^iiil 1 1 connects heat conductor parts 11 OC and 210C 

C, 211C^^?UcOlO':Dy7Uv^r^ to one current transformer it connects heat 
>^{-t^.^L. /}P#?ri9(3:g3l 12 conductor parts 111C and 211C to one another 

212C^EicS«jc7:)loc7:>77l^>^ current transformer, it may connect heat 

rh^>^;:^M^.^UToii/ \ -t^^ conductor parts 112C and 212C to one still 

^J!^C'fl3ioJ:U^;^4(D^St|c7>7f^SI more nearly another current transformer. 

\^^^^%M\^i^?^'^^{^oio^ In the case of induction-hardening apparatus 

(:?^gl6#.Bg)c7>4I^, (see FIG. 5 and FIG. 6) based on 3rd and 4th 

^;c{tic7)H;2^-^;b'2:o^te'v?^ Embodiment of this invention, other 

5o combination is made similarly natural. 

[00831 [0083] 

^Oi^iCx 3ooQi^/l72^7jD^*\::i-f Thus, when current transformer was each 

J^^^^:lb\z.^7n^^iri73 i^>'Nh"7>' provided every three high frequency heating coil 

^^^<f^t. 3ocOi*?,ili?S//Gg>\ bodies, it should each differ the amount of 

=^-^'/^^i^zItrZ]ir^'tM'M's^r:rl electric currents wtiich it passes every three 

-^^t^s/^.o7t t;^>0>-^5Z:>/-O^T:'# high frequency heating coil bodies. 

^^7:>X\ 2oo077'>>'rr7>^;^co Therefore, it is finer than case of two current 

^Ma'XK}h^isb^3A^<J]U^.A<D^ transformers, and adjustment of the amount of 

^Ti'^^n^t^^^:, heat is attained. 

[00841 [0084] 

/^ib\ ;^|g^co^l~:^4c7:)^S£ In addition, it sets to induction-hardening 
(DMtB'iC^.^MfMi&iMX'^W^ apparatus based cn 1st-4th Embodiment of this 
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^^v^'T, 7:^U'^C^.^ii^^7^^/iFi m^''^' inventicn, heat conductor part presupposed that 
jfyf^StlX^^- ^^tLfi7:*\ it forms with c/lindrica! pipe. 

^^i^^'iL'Tcct'' \3 , St For example, it is good also as a square pipe. 

^t}*^^^uS-^.Jr^i:'0h^&&77 7f} (9 in this case, thing [ that cross section is roughly 
^:^Wip}ltZ'mW-^b<^) <Di^'D(0 more nearly rectangular than tetragon roughly 
tS^'^i^^Sv ^iSg (i7 — ^^05:^."^ (thing flat to Workpiece W side) ] is more 
f^iiE 25T-5.'^!'^ l^^oit^.S'/ ^ desirable to uniform heat of wde range (wide 
S5!S) cO>§--7JG??;U^v ^Tiiic^^x range in direction orthogonal to longitudinal 
M.^f SLV \ 5!';c. WlaZ-MM'^^ direction of workpiece), as a result quenching. 
'7—i^m(Dmizmm:'^co&m m Furthermore, it may attach metallic plates (what 
(3nt£gJ:y)i;,fpf (7).f£i^\?\iO)ero has width larger than said surface), such as 
S?^■T»7^^Cct55^*9^^^^^Tt>J:v \ copper by brazing etc. to surface by the side of 

workpiece of said square pipe. 

[0085] [00S5] 

t:i^X-^ :^^^^^(D'Bl'^'m4(D By the way, it sets to induction-hardening 

^Ss^0ff^^^ri^,o^^/il^S:^S7s^ apparatus based on 1st-4th Em.bodiment of this 

^iCjoV^Tft. ;lD^fl^(>$:t(i,v\ invention, as when heat conductor part 

A:S^^^^ifc<^ft ^;o^[clO:^|2!§ constitutes shape where it followed roughly in 

iiiSw ^tr^T^no/tTf^^^'l^'S^i total range of longitudinal direction of region for 

iUTx i^A.^^fiiigc/i'^iS.f^ir^^ quenching, it demonstrated by case where 

oTTV^o-^^Trtx^lL fi.^ L/;*L , region for quenching is continuous. 

i^MA^'$tvM^'^^^^\^(D]^^ However, since hole is provided in the middle of 

{C^Jx.;±*/t.4^iS:Jt??tb'CV^ofcft longitudinal direction of region for quenching, 

tC, :^ A^^^igc/i^^Fzlt^CSp region for quenching may constitute 

mXfmV') tti:'^X^-^^^t§-^h discontinuation (that is, discontinuous). 

<Jb5o ^^4#-^iCfi^ StlfSytcOlrS in this case, what is sufficient is just to form heat 

^o'^'^iBsflUfr^x^lyjCtzcb ^ conductor part in order to prevent overheating 

f^^ mt?.'K(D%'jr}t:S\Bl'T^Xo for edge of said hole, for example, so that 

iztjU'^h^^i^Wi^n^Jtl'Ti'ii^^: portion of said hole may be bypassed. 

I S 'ifib\ r(7)J:9^?^=^;5"*> Sns?: in addition, such a case is case where heat 

Mi^Mf/^. 'J^^AM^^M^'^B:^ conductor part constitutes shape of longitudinal 

;^|p]c7:)3g±fBiSic4oV^-CPg?<ao direction of region for quenching where it 

/"-ff^^^/leS-tS'a trSp-S, followed roughly in total range. 

[0086] [0086] 
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Moreover, it sets to induction-hardening 
;w:^.';;..^,./l'^;.:^Aklfflic a^pacBius based on Ast-Ath Embodiment of this 

^3v^T. U — it-^ — — invention, it demonstrated it that wcrkpiece was 

T cfc Q i L T Ix L fz f/^ . o o center-piliar. 

— - ^ — iiri'^-SSic, However, if thing of thin elongate shape to 

-^^'^^■^^^^yJi^i't'^fZfj^'Oz: v/hich it is non-flat surface, and region for 

^^''^'^^^?^M'^M^yi^^^l^'t^ quenching exists in longitudinal direction with 

/^^S/'^^xObO.o^v— >'T^^n breadth like center-pillar, of course is 

y-^. ±.^\^-^tr^^co^t^^>:,7)^r: workpiece, it is dear that mentioning above 

cfcoT, -t:>'i^ — b'? — drtj becomes similar. 

\^l^?.(Dii^-:^:;il.^y< — '^fr:rp — ,^ Therefore, about case where cross member 

T-cfc^Si#{cov >r;i. ^co^JJ^, nearly identical to center-pillar etc. is workpiece. 

fi^'^Si&TOo it omits the explanation. 

10087] [0087] 

[ADVANTAGE OF THE INVENTION] 

ii^AiEx.°m^tzXoiz, y^^^B<Di^ As explained above, induction-hardening 

^^I'lZ^gfi^^MiBimA^fSiit, apparatus based on Claim 1 of this invention is 

^?^S'C_g.o5:^:^p] icfi;75'^i9 induction-hardening apparatus for tempering 

%l^oT.cjEA.*tidn^^;S.v^#]lEt" workpiece of thin elongate shape vi/ith which it is 

^TtM^,^.'^.(OP—^^'iM.\'ri non-flat surface, and region for quenching 

Tz^jf^.^^mi5,MA'^MV'h^X. exists in longitudinal direction with breadth. 

^t£^:i^jZ.*tr^i~5)f3:giCt5it It is characterized by having high frequency 

^^K^mtc^M^'^-^^yjl^i(D heating coil body which has heat conductor part 

^^^S5siCi^l^TSgf^^o7t^f$H?^ formed so that it may be provided in position 

t^:^^Xo^<^7r}^^i\-^tjU^i'M(;^ v/hich it opposes to said region and may 

S{l^^i"orii;ll?S/}a#:lr:^^yi^($ become shape of longitudinal direction of said 

mtz$M^i^M\^iLXtx'^f'bri- region where it followed roughly in total range. 

'MA^/t%iS'{'S.^^M^'T''i(%':^i'>' and cooling jacket which is provided opposing 

•^^'yhilrl/ix.'Cv^Srir^^flt to said region and injects coolant for quenching. 

[0088] [0088] 

cfcoT^ :^|g^:^c7:)ff j^igl!Ci^,o Therefore, it compares case of 
fi3jl]zSi^A^M^7)^^{C^i, induction-hardening apparatus based on Claim 
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3ScOSffT^ 1:^=6 La-. HfTf?^-?^^ 1 of- this invention with case of 
io £ c7:>,^ilj?g7]0?A^g^.^v> induction-hardening apparatus using one-eyed 
Tz^iJ^il^mA^^M.'^mc'tttiSc high-frequency heating device of said gazette 
Ur. (1);c^A^^^^c7:^tFiJxi^c/-}^ demonstrated by PRIOR ART. (1) Possibility of 
tS^itrui^A^rS^J^f^Iic^— performing quenching to longitudinal direction 
i-^^i'Ztt''^^nB.(2)mMi^'B uniformly, even when shape of region for 
7x|^®^^Mf^i:^^::^'9^c^^'C quenching is complicated. (2) Control program 
"t'OJi. ?:^S'^iIf^"t"orS't^ of induction-hardening apparatus and 
M'CtS^-^hll^; =Ttl, (3)';j| A^^P^I mechanism about movement when it is easy 
^MW'T^Ztf/^'^^Vh^:, and ends are unnecessary, and it is 

cost-reduction possibility of. (3) It can shorten 

quenching time. 

[0089] [0089] 

^k1. .^^5^oOftj?t^llic^.OfS Moreover, it compares case of 

iHrSit^A^S^OS-S^iCf^. mtu induction-hardening apparatus based on Claim 

^j^^C02'^Bcr>MMx&mW,'^m 1 of this invention with case of 

^M^^fzMMiS.imA'^M:cO'^^ induction-hardening apparatus which used 

irirblZLT. second high-frequency heating device of said 

;65z2WN^hTI3:g^^. (2).lijl| gazette. (1) High-frequency heating device is 

^M^yMSfM&^^h. (3)17 — ::^ compact and it is installation ease, (2) 

^"^E^fr^^^n-Xh^^m^MTjU High-frequency heating device is low cost, (3) 

^.=^^/^i^(D^^B^r^it^<X'i' Even if kind of workpiece is altered, exchange 

t^o time of high frequency heating coil body is 

short. 

[0090] [0090] 

^:^^<^Oitjjt^KiiC1^.'5f^ Furthermore, it compares case of 

Mi^'^?\^M:<OiM'^^iZ\i^ mtc induction-hardening apparatus based on Claim 

{i^WL'^3^B(D^!Bli^m%^.^M: 1 of this invention with case of 

(sufS— §r)f±^^^ML7to^€r*a induction-hardening apparatus which used the 

ti% )S:^^/^7tSji|S:i^A^S-^ third high-frequency heating device (said thing 

^■^tbt^LX^ 0)^Mi&1]UWi which made spedfication change in part is 

^mLf^^y^^^hXi^^m-BA^) included) of said gazette, (1) High-frequency 

riiilS^JD#r:^g75'^{g=^r, {3)U heating device is compact and it is installation 

—^(DM^A^^^^^XiXtMJ^i^ ease, (2) High-frequency heating device is low 
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.^a3ArrY/i^j3:co^i^3fr3i;iM<'C cost. (3) Even if kind of workpiece is altered, 
TO. i4)MMiSlMA'^'S:(OM'M exchange time of high frequency heating coil 
-^^^it^^J^-hmmv-rt^. (5)mA body is short. 

^^r^i^l^mi't^Zti''^'^M'V'h (4) Control program of induction-hardening 
^3 apparatus is also easy, and ends. (5) It can 

shorten quenching time. 

[0091] [0091] 

:^^^B<Otn^-K2iZ<M^^,JWiiS. Induction-hardening apparatus based on Claim 

i^A^Sfi:^ ft iR^Ili-^Jjoiu 2 of this invention is characterized by providing 

f£?f5'S3v^-ir<5^:;'hd^^ mtci^AM said cooling jacket in Claim 1 in surface side 

P^^M^(DS^iMtMMMtiZ^ and back side of said region for quenching. 



[0092] 

* tcmx i^m xh m a- -t-r 



[0092] 

Therefore, in the case of induction-hardening 
apparatus based on Claim 2 of this Invention, 
cooling at the time of quenching of workpiece is 
made almost simultaneous by surface and 

back-side. 

Therefore, distortion at the time of quenching of 
workpiece (deflection) is restrained. 
Therefore, it can shorten correction work hours 
of workpiece after quenching. 
Therefore, quenching working efficiency 
including correction operation improves. 



[0093] [0093] 

:^^^<Dff ^^l3{C#,Oii;/liig Induction-hardening apparatus based on Claim 

i^A^gJt> tP.^^l^tzit2?t 3 of this invention is carrying out that clamping 

^co;i;jl!^i^A^^iw}x. mti mechanism which damps two or more places of 

i7— '7cO:g#;^fH]co^^^0r*r^ longitudinal direction of said workpiece is 

y>''y^-t^'^yyy'^'^/)'^txiiJb provided to induction-hardening apparatus of 

iXXV ^^Zt^9^WitLX\^ Claim 1 or 2 with characteristics. 



[0094] 
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Therefore, in the case of induction-hardening 
apparatus based on Claim 3 of this invention, 
distortion at the time of quenching of workpiece 
(deflection) is further restrained by clamping 
mechanism. 

Therefore, it can shorten correction work hours 

'^mJEi'FM^^'Ati of v;orkpiece after quenching further. 
:^Af?^55!3^/ti^H<C!^-LT-5o Therefore, quenching working efficiency 

including correction operation improves further. 



[0095] 

^fi^Mco It jft xi4 miml 
m CD ii: :x -5^ ~ ^ ~ :s 7c ; ± ^ c y 

© o s # :^ [H] i c £ ^ ^ 5^ 

xh. m.H{m-'o)tm^hic\^^. 



[0095] 

Induction-hardening apparatus based on Claim 
4 of this invention was characterized by said 
workpiece being center-pillar or cross member 

of automobile. 

Therefore, workpiece of thin elongate shape 
with which it is non-flat surface in the case of 
induction-hardening apparatus based on Claim 
4 of this invention, and region for quenching 
exists in longitudinal direction with breadth is 
center-pillar of automobile etc. 
Shape of center-pillar is complicated. 
However, induction hardening with sufficient 
working efficiency is possible at comparative 
low cost which reconciled weight reduction and 
strong improvement to center-pillar etc. by 
composition of induction-hardening apparatus 
of said this invention. 

Moreover, since thickness is thin and 
center-pillar's is elongate, when it tempers, it is 
a thing which distortion (deflection) tends to 
generate. 

However, distortion (deflection) is restrained by 
composition of induction-hardening apparatus 
of said this invention even if it is workpieces, 
such as center-pillar. 
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X — '^cJC'd^:?r^:7 — ^^^-C^Jpo-C Therefore, by composition of 

MT^Ix^-O^—ii^cCi^lEyFM'^^ induction-hardening apparatus of said this 
?3\^^^-f-^ZLt^''X''^'Z!^V\ invention, even if it is workpieces, such as 
^iE{'F^€r'=367i::c^Afr^J5'J^ center-pillar, it can shorten correction work 
;v^f=]i:T63 hours ofworkpiece after quenching. 

Therefore, quenching working efficiency 
including correction operation improves. 

[\mmco^rm^j:m^^] [brief description of the drawings] 



[Fia 1] 

^W^.H^MKOM^^DyfyWrZWi it is rough isometric view explanatory drawing 
jij?S:^^A^Ki^ly^'/^^ri5 for demonstrating positional relationship, region 
MJ^}iZTMr.<'i^^^''^'i$^t'J^^>'y'\^ for quenching, etc. of high frequency heating 
^t^—i^t(D{\LS,?^9f^"J^A>^ ceil body, damping mtechanism, and workpiece 
^vM^'W^t^^^-t^tz^^co^^- which are used for induction-hardening 
&^T4f^I?t?^El'Cfeo3 apparatus based on 1st Embodiment of this 

invention. 



m2] 



[Fia 23 

It is rough cross-secticnal-view ..explanato.'7 
drawing for demonstrating positional 
relationship, region for quenching, etc. of heat 
conductor part of high frequency heating coil 
body, cooling jacket, and workpiece which are 
used for induction-hardening apparatus based 
on 1st Embodiment of this invention. 



IS13] 



[Fia 33 



^^^M(D^lC0'^1&(DMMiZ^^ It is explanatory drawng for demonstrating 

'5fS;ill?S:^A^#{C..^^v^btL^';' clamping mechanism used for 

v>"7'\^m^Pu^^ir^ti^^tx^M induction-hardening apparatus based on 1st 

[1 "CfeSo Embodiment of this invention. 



[•2141 



[FIG 4] 
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^ftHT'^'^2oO^.^'iO,^^Sl!c5?, It is rough cross-ssctional-view explanatory 
<>.'^/^'^5:ircAiSS^^ff /=JS7ja#^^ drawing for demonstrating positional 
^^y^^{^(DtjUWMi^^^t'7'-'i7h reiationsiiip and region for quenching of heat 
'^^t&S,M*^^"^AMP.^M^^Wi conductor part of high frequency heating coil 
?^i"57t'5?!?cOl^^5jKTSiltx^ body of induction-hardening apparatus and 

workplace based on 2nd Embodiment of this 
invention. 



[^'o] [FiaS] 

'"^JS^TJ^^'MScO^yigcOn^JSgiwOf^ It is rough cross-sectional-view explanatory 

'5fij/*i}^:*^A3Sg<^fii.^>S^P#^ drav/ing for demonstrating positional 

:=^^/i^i$^(Dm%^m-i^^7itU—'i^t relationship and region for quenching of heat 

<>^f£fi§li^ •:^A7t^qi-^^l5L conductor part of high frequency heating coil 

^i"57tC'5!?(7>jfc3§&tl^f Stll^e^ body of induction-hardening apparatus and 

Bl'vr^Sa workpiece based on 3rd Embodiment of this 

invention. 

[ill6] [FIGS] 

^^^^(D^4(D'M^<D]t}MiZ''^^ It is rough cross-sectional-view explanatory 

i>MMi&'^X^&M(DMMtS.W%?< drawing for demonstrating positional 

r=r^/Uf$:(7:>/'}D#:\a§($§}5>!7 — ^i: relationship and region for quenching of heat 

^f3:S53{?. -I'^A^^TSiSc^rK conductor part -of -high -frequency, heating coil 

'^^^'i^'^tz'^(0-^,^^W\^r^M^^. body of induction-hardening apparatus and 

Hj^C^So workpiece based on 4th Embodiment of this 

invention. 



100 |S?/li >SZfD '^ii^ -^Vi- fis: 
110. Ill wP^Mf^U 
200 /ij vxm 5?:^! 

210. 211 mm'^t^^?y 
950.951 mAMmMi$. 
W 9—^ 



[DESCRIPTION OF SYMBOLS] 

100 High frequency heating coil body 
110 111 Heat conductor part 
200 High frequency heating coil body 
210 211 Heat conductor part 
950 951 Region for quenching 
W Workpiece 
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[FIG 4] 
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©affl*OT$nsCi{c, 1ffiHlJ6cS(l8li:/nd^7A*f^ 20 

[0014] tirfa^iffl©2oB©issffl0)n!»iis-ctt. 

t!riBi-:>a©ifiSja!)jnfisis<i:J:hejbr. ajt^cj^© 
•fe > 5? - f 5 - «c>Ft^ -5 jraf^^S: J; 0 i^-(c-r 5 c t 

ffii«S*fa©«EAt*3SS«ri^-«:-r-5C<!:*JnJflBr*S. * 

/c. 2og©a;siBfJjni»i^s*fflt,».Si. »nsSiB#ra (c> 
■c(,^s©-c. c(oMmwimm^^)\^{^K.mmrhV'7> 30 

;^*JJ:c^•S^^iffi^m®«:I^SST•S/c^?)©;^'^t->;*K 

^mjJS<i:©»*s^< . ^©=i;< h*i#mK:i«< tco-c 
M(c. 2os©;S)3i!»nifl!^S». ;S^igEflDil!l 
a-rjU^rofgldJ^t^/cS). •b>^-fc:-5-©^*5^M 
i^Co/c^tC. W^j«a)ffi8l=i-r^K**iftB^M-r.5©(C 

[0015] B!rfB^«©3 -3a©isssan(^^g (fine 

— SBttfil^Ml/?icfe©*gtf. ) -C«. MiB2-:)S©iS 40 

^-©sSjtn^Mife-jifclstc. jS^isainJ»3-f;K** 

S:g^M-r.2.©K:*i*^SB#ra«te«$<!: L/-C;^*l,». 

[0 0 1 6 ] *fc. 3':>m<DMmmifms. (Bjie-gp 

mriB 1 -:>@©iifS?g[jjo«lKS©t8^J: '0 < s 
(i>t,i-C{3:«gA^t)j®<-C*S) i©©. l(rBB2-:>a so 
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©W^iK»niSl«a©«^ J: 0 t n> r 0 S ^ o 

[0017] Htc. S'^siommmafmsicisi^^x 

8?iBh^>;^^gS*®-?'#Ji6*(fiiaj#©ISf©»a*JH 

^cSn;^ hy-f^CPIWi^tSo 3og©ii;^jSJlMS? 
S<Dw5Mi-S^i±mtWVtci>(r)Xi>, 2o.i:.i|JSii5^a^ 
^mjgi-?'^8!)$iJai^S^?©#«E*J|g^c ^. 3 X h 5^-^ > 
©®«i^c*. 

[0018] 3ts^?g©i/cSBW». eaj)m©-fe>5f- 
ft<i:!ae[©|Sl±i*Mlt3H*/clt«?W{S3::^ HT^ft 

^^© J: i,>iiS^jS«iA:^;S*j J: cW^jg«lA«S4ffi 

[0019] 

[SS«r»9l-rSA:it)©^m] ±faWS4JB9i-r-5/ci* 

tc. *«?i©ii»^ 1 eccssissaaKA^att. mm 

•SliMSRtt© -7 - A-r i fc*©*® iS^A^S 
^«©S^:fr|6]©BS±ffiffl«cfci,irK?&-5/cj&Ki«:.5 
»<b . friB^J^KStrsi uriftw 6 nj^Affl^^^p^*l«« 

[0020] *^Ba©i««)12 {C^^HfiliS^IAi^a 

». ft^^itctewssiriB^^ai^+^r-y HAJ, msmx 

[002 1 ] :*^ii©i«^^3 i>c%i,mmmmxms. 
it. mmmititit2msi(DjsmmmAmsv:ii. mib 

[0022] :4i:^^©^^]14 tcmi,ll6miimX^ 

HiriB'7-i'*iaati*©-fe>:S'-t-7-35;fcBi'a;^ 

[0023] 

[^m<Dmm<Dmm ot. *^w©»i©iws©0si 
i>. m 1 »4:ife^©m 1 (ommomf&icmzmmmmx 

7-i't©tiaM^ • ^A*fiaSSJ^^*5«B^^-5/<:to© 

m^mm^mnm. m 2 B:$:ife?«©ir 1 <Dmm<r>mmK. 

mmmt^^fiti^iSli^i'iry h<t7-i'i©fiLaM^-«g 
A*tll«J^5?*ift?gf *A:A©WW»rffimitt?«ia. IS 
3 »:«:^^©0 1 ©lltfi©)^ffi(c{;gei9J9tt«L\£gacc 

[0024] 3»:i«^©ii 1 <r>mmo>Bmc%i>m^mm 

AS?a«:J:or«L^3n-5>'7-i'WiLr. @atim©-fe 
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[0 02 5] v-i'Wi.t. ±micairj:^tcime^M?& 

r>fcm&i)im 0 0 i . C ©BSttttSB 9 0 0 <D^^iS^ 
K:?&r>-CC<DBgfflt^gP9 0 0 (DJggIJ*> 6MfflI«:%*^K: 
J5l9:l//ci«jpSt^J©Itt«a59 3 0. 93 1 tlJ^hUh. 

^a«sP9 0 o«. ?^sgi59 1 0 <t. -ewj^ffisug i o 

©M«*>6T*In]K:j®i9:U/cffllJffigP9 2 0. 9 2 1 i*i 

6*4. TtBSisijg 1 o©*i»-e©-ja*i«*>iii5<. lo 

«:|S)*.^{ii-)2:<;a-oTl>-S. (MM2IJ9 2 0. 9 2 1© 

iss «. Btrie-S4 1^ DWJ©— fcfi < . ffissicip] 

*»5«t*iK<ftoTt,»*. 3^ffia9 1 OtCtt. 
©S^*rS)©3t*«:±flPJ«:fl<!;:^d:ofc^HlgiJ9 1 l (c 
©J:^)&:3^tBa59 1 1 tt-«2>^f- f^-fcttjiS. 

< i 1 *gT«i9:W6n-cc»5. ) *ii9:we.nrt,»«, 
S?aigi59 1 u*. ^ffiSUg 1 o©i!ii±«w;&c&«)^,j:^K: 
i9:w6nTi»-s©-c»^e< . itiWKtr-^riawetirc* 
5. i//t**r>r. ^ffispg 1 o«. mf-mv»>i>, c© 

Jc^^SrHSgRtXCy-fW^. m^^Si^/UXfiS 20 

[00261 2-o<Dm?^mmQ so. 9 5 i «. «i 

^tfBStit^g|J9 0 0©2-:3©ftS5^£^^. ogjij. «g 
}<S^SmmQbO\A. »rS^-C». lll2(c4s(:f^l(nB^ 
ffigB9 1 0©tp.C^J:»3 *>:&^«3©®HteJ:!:;fC©«H(c 

?i*iBS< ffljffigpg 2 o©tt"'i:»aF») *-c©ffifflr&.5. — 
■Jo. mj^nn^m^b i». BrMft7». m2tx.isi.-)i> 
Hfria^cBBajg 1 o©*'i:»i:»)*>^tFO©ffiH*j<j:cjfc© 30 

liEi(c9llri^<ffii{MSP9 2 l©4i'C'$0$-r©«iS-C« 

[002 7] 3:/c. m>MM^m$,Q 50. 9 5 Hi. S 
*:^|oi{c«H 1 K:*jWSSRt<C©'7-i'W©Mjgffli|4^ 

t^;©'7-^WAJ-fe>5f-f7--C*2)iii^. C©<t5 

ife< ifcS^:^i6i©tj''i:^SF»)l^r*s. ^t*j. ±isi/ 
-7 - i7 w©j^t'J«*ii>lsasi b c rt,> 6o 

[0028] *^?«©m 1 <KmM<Ofs5'mi^^i>^mmM 40 

Aisa». mrfe«iA*ta«J^9 5 otcwrsj-rsiagKis: 

We.nM-5«IA*fm^J||9 5 0©fi^*lSj©BI^«5ffl{C 

s^«:ssi 10.11 i«w-r.sjissjSJ)nj^3-<;M*i 
0 0 <!:. flfrsaiSA^i^^i^g 5 1 vcn^ti>iiiimcmi 

htiK'omj^mm.QZ l©g^:^l6]©BS:^ffiffiK*j 

»ttgiJ2 10. 211 *wr*sf^jS[»n«i3-<ji,«c2 0 

Oi. C©JiS^jgain«l=''f>H*l 0 0. 2 0 0©®SSI5 

(as^Bg) <t. «iriaMA>^a^J^9 50. 9 5 1 tew 50 
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h3 00 (ISI2#«S) C7-J»W%i'v>::^-rSi'7 
>:/»fll5 0 0i. liEja««IASIB©^©iW2iP*ff^ 
SfKSlgp 05^«BS) i. •7-i'W©a8tiaiAilg (0^ 

SOS) '7-e'w©s«itatajig i. 
fti^+^Ti, hs oo-?'iasaa)ni^=''fjwi 00. 20 

[0029] iis^jg»nj»3 juft 1 0 0 w. mx^^^ 

iS9 5 0 4-t©^i*^6»rajSain?lftr*A:«)©-*f©/)n 

isisittgpi 10. 1 1 1 i. c<omfmww>\ 1 0. 1 
1 i©-^ra*'7-i'w*>6^3'*«s:?5ri^tciii5i«se^i, 
rsw6*ifc««»«caji 1 5i. »n?!M»(*si5i 1 0. 

1 1 1 <ov^mMiPhmunmsi.<Dnmmm 

0 Offl©* u> h h 7>;:^«:ifij*i-,-c|9:we>nfcfia&ffl!J 
®K»f*8IJ116. 1 1 7ii&Wl/Tl,»S, 

[00301 aiJSiai»a5 110. Ill ©s3^s«. 

ja\S*5l^J«9 5 0©S^:^|aj©^<!:BSI5ID-C**, 

)!iffi^^{4:86i 1 o\m>MmmQ 5 o©?;9Spg 1 0 

\H<om.m<Dm 2 (cte w •5*^*[aj©tt>.i:^f*ifi ijptisi-r s 
{4g (mriB*'i:^WiS©±:fr[Si©ag) tc^-^wrapi* 

5 0©ffiiJfflS89 2 0l*9©«iS©iB3:^|o|© 

*'C^^^ifii*t[4ijr •sag«:«5-s©raRi*rawrs6^ e> 

C 0 0 3 1 ] iejSja[j!llIj»3^jl/«:2 0 0«. «IA 
*fl^^J^9 5 1 4^©^*^6ii5SMi^-r.5/<:Ji{)©- 

n<omkm{m2 10. 2 1 1 1. c©jns^aittgiJ2 1 
0. 2\ \<o—m»\^v-9wifp>TAt(*P'i>i3t^K.sm 
im,i^xwi»hfifcwmwu2 1 Si. jjn^«fta52 
10.21 KDm&mifihmw^m^aymmmm^^ 

«if&m«iK«f*g|I2 16.21 7<t=S:WL-Ct»S. 

[0032] mimw^2 10. 211 ©ss^ffi». 

«Ai#*««9 5 1 ©6#:^[Sl©^<!:BSIlCr*4. 

Jra?^»f*sp2 1 oti. mKnMim$,Q 5 1 ©s^ffisuo 1 
■sag (Buie*'C^ffifi©±:&iai©eg) K:Bs-s©rapg 

^m-iXWc^-ihinx^^i,, Sfc. )»l^««fgl52 1 Hi. 

5 1 ©wMSBg 2 1 ^©^^©ffis^^is] 
©^'C^ff ifi i >Ftisi-r <4g{cBs-s©rapa?:ii w -ctaw 

[00331 ^Cte. *n?^»(*g|5 110, 111. 21 

0. 2 1 1 *j&a)iSSj«EJnis^3-f;Kt 1 0 0. 2 0 0© 
s««:gsi io^«. mi(.ummm<o?mmxm^iin 

■Ct,»S. Sai^Sqi 1 0^©rtg|5«C«. S««:S|J1 1 0 

[0 034] C©<fc^>!6ciSSjSaBH»3-f^K*l 00. 2 
0 0 *Jj;yfgM©?$ai^-f -Jr F 3 0 1 . 3 0 2 «. ± 
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spiio. 111. 210. 211 (D^m^mf^cm-fh 
h3 0 3, 3 0 4«. K;-^w(Dmmxs>-?x. -en-e lo 

n«gA*fa^ii9 5 0. 9 5 1 iit[6)"rSJ:^CC±^SP 
1^30 1-3 04 V-P(0^ifi^mStlfctf^ 

[0036] ^'^>:/t5^5 0 0«. ia3k:7j^$n'5><i: 
^tc. a--d?W©Tffi(B'J%5:A-5,2ocD^J#^gP5 1 
0. 5 10<i:. CCD3tl^SP5 1 0. 5 1 0<DS*7?rfiI 

(Dm^m<D9mi<Dmm(iC^ti^n i oro^if-4 oaxo 20 

'&Si55 10. 5 1 0«. 0^L'>^l>±i&;Jpe>3tJ#3nr 

[0 037] ^^>yr-A«1S52 0«. 'y-^WCD 
lEtt^SBG 3 0 (*/c«9 3 1 ) (D±mi^^f^W$ - 
^»3AU^>'-5 2 1 3a*^8P5 1 OQflfMtcroO 

u>'^-5 2 lcDS«ffl{c^05tia3&5ip|ttg«E(cffiD#t:r 
enr. 7-^57}^ ^^U>'N'-5 2 1 ^"^-^WCDffl^^ 30 

«tt««5 2 5<5:*>e>3&«>o 

[0 038] 7-iJ^Jf3^U>'N''-5 2 1«. B5»t^f*CD 
*:fta55 2 1 A <!:. C©*»S|55 2 1 AODS^^&fSlOcfi 
*aF0<DM(!IBi*5 6^19:3 mcMSJ 5 2 1 BiJ&i^JQ: 

*»a55 2 1 AOSSifjKlta:. U/>'--i^K)«^5 2 
5<7)^cr>*tgP5 2 5 A b 1 ^[iI«iaiE(C«}^TS/cd?) 
cDa?L5 2 1 A 1 i!)^m^f^>tiXi.>i>. 

[0 03 9] ^^5 2 2 mL^ik(fCm^^tlfci> 

2 1 ©ttgB5 2 1 B*[pli6aak:fi^-rS/cJ?)COm5 
2 2A:;&«Stf C<D3£}ta55 2 2 «, ^<09c 

«?&^9-d?ffl3^UM*-5 2 l<DWfliJ«:*iJ:^tc— 

[0 04 0] ^^^'-««l««5 2 5». UK7-i5^Jf3 
^U/N'-S 2 1 €:»7-^WCDjf 3^ii^{4g$/c^3:»7- 
^•fe-^ hB$fiiSK:j^«l3it'S|g86a5525A<b, C(Om 
ftg|55 2 5 A*lp|Bfte&CC^it^3S»eP5 2 5 B «!:35p6 
J^jr^o l|gt6SI35 2 5A«. ^^*gP5 2 5Aa<^:. u v 
SBS 2 5Abi;{>>e>)&:^o *(*SI55 2 5 AaOMffllffitC 50 
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*:(*gB5 2 5Aaaf**^^ga5 2 5B«:»Lr(a 
86aa<b3i*-S/ci?)©ttgB5 2 5Aa 1 10^3^19: Snrc^ 

n^. KgB5 2 5Ab®jeS»%L?^*:ccSf0ftCfff5 
fiS^n. f?iB2?L52 lAltcHSbaatcffi^Sn^lft 
gP5 2 5Ab l<5:>:corii^, |g«!lSP5 2 5A«. m 

5B«. KI^ttCCJgfiRSn. -ec!)— ag^i^fc^SBS 1 
OCDffliJM^KOm:fe)nt:C>^o 3a*SB5 2 5BCir>5tffi 
gJiaWSBS 2 5 A a 1 ^M^B^ltCm^-r ^fc 
l^(Dmn5 2 5 B 1 3&siStl:f e»nrc^-So 3£^SR5 2 5 B 
lit. ^(D^mmW)S»5 2 5 ACD*fl:SP5 2 5 A a<DM 

[0 04 1 ]&*5. :5^^>:/T-Affi«5 2 0«. 
K^5&i^03zoJ:^K:3a^^g|55 1 0(^WL^mihti^ 

(OJ^O 9-t^»$;iU>'N*-5 2 1 ^Sta±Cf/c1XSg) 

ttlLJ&C^cfc^CO^Cortr^'So |g«jSB5 2 5A©* 

ftgPS 2 5 AaO— *fCD^g|55 2 5 Aa imo^^C^ CA 
,t^J ay FaJ5 2 5 Ab<D5tffi (#gP5 2 5Ab 1 
CDSiSgprfcASo ) CB.'^J <b. 7-i7}f 
5 2 1 <DI5|tttt'C*^-*t(DWgB5 2 1 BM<D4i^Cix CC 

[0042] tJiemiKSP (Htt^^BS) 2 U> 

[0 04 3] CCD<i:^>fC«RR3nfc*^HJ<D»ri(D||ji6 
«5 0 0<D4oO7-^^f^^^^^*-5 2 \ffiV-t^^ 
ftlOO. 2 0 O^JJcC/^&aJe^^-^r-^ h3 0 1 . 30 2 

B5fBj^aMS«ri9iigtta^^^«63-t*6nri>4<b^ 

[0 04 4] ^-r. 3t}^SB5 10.51 o±«:-e<D± 

tlSo t57^>y|5:^5 0 0O4O(D7-:^7^¥^:t^>'^*- 
52 l?&iffiStlS»5 2 5 A*5|hf^-r-5>C<i:CCj:or7-^ 

cntcj:*9. 7-^W«. IIEt*gP9 3 0. 9 3 1 (DSP^ 
*5-eo±ffl(»W^63tJ#'&SP5 10. 5 1 0Wc4o<D'7 
-d7ff3;tU^^-5 2 IJCjc-^rfflEESn^CiCCj:-:) 

[0 04 5] ^(0^'yly':fi^-J^:ht.. ^mWmc=i 
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-^;K*1 0 0. 2 0 0*Jj:UfJ^^i?i'^ri- h30 1. 3 

0 2 *i. md^mmicj: o-c»jieB»rS©ai?sifiis«:-fe 
yhstii>, c<m. ?ifsisainf»3-f^w»i 0 0. 20 

m^Mm.mm9 50. 951 K.MLxmm(Dmmma^ 

9 5 0. 9 5 1 {cto w jlrS^JlJOJ^ao -7 - w©^ 

[0 04 6 1 j&fc. c c'c^m^MS^mm9 5 0 , 95 

lfai4«IA3*«ii:Uri,»J^cl,>fc». «Jffiji«©RR. »ns» 10 

^f*sp 110. 111. 210. 211 «:a-rmfis©i6] 
*». Jjn«s«»siJi 10.21 oamRK-moyjiflii^u 

10. 2 1 0©mSS©|6j#«:l5lD<i:f Si. ^n*^?)^ 

^•r sjas?*s«iA>!*a«iS9 50. 951 ra-ctaiasti 

5 0. 9 5 1 m<omi^icmmmm^t'^^btj:\,^tc 

[0047] llrseJjniSlilftfC. 4 -:>©?^i^ + h 3 20 
0 1 ~3 0 4A>6?^jSL*JBSIal^K:ilf5£^rai®843n 
a, cnccif). '7-fW©«gA*fSlMlS9 5 0. 9 5 

i*iaiRi*^^i«p)B#{c?^sn. MA*«^7?n 
AB$©!i* <fl*io ) im^'i>ti^. s/c. fini»iF*ie> 

m<Dj: ^ {cS#:^l6j©PIJS#jfiT? 7 ^tlTl,**© 
[0048] MJC. >7-i'W©S#5?|6j«:iE*5*) *^r> 

■r#ft-rs«EA*faMJ^9 5 0. 9 5 i«:*tur. 30 
miM=i -{iVWl 00. 2 0 0 ©Ma»»SIJ 1 1 0 . 1 

11. 2 10. 2 11 iB8t&':>xm-txii6mmamLtc 
©■c. mi&^ijr^ici^-rji^mmamm^xitmAi)^ 

t&itx^, <fcr>r. •7-i'*J-fe>d«-f7-©J:5^cfe 
©■c*4ti^«:, •7-i'©g*:&iojCc3fiSTf ::^tfe>l» 
^3!)i-C#iil<»©-C. fi^l3{C5Sa;&±lf5C<i:*i-C#-S. 
[0 049] *gA*i^7L/ca. i'7>:/««5 0 0© 
4o©'7-i'ff$^UA-5 2 l3&i}¥SiLii*fil[B*>6 

^"^-5 2 i^mi^±mciKm ^x^»siti^tix. f ao 

9 > :?"t^^l*^7 $ 1* 6n S, 

[0050] ^S©«EA*'%7 Ofc^-i^WdJUffiatt 

*J3£j^si55 1 0. 5 1 oiJciriaestiaiAtistcio 

T:H2-^hS*i. ±jS©«IA«M^36iai>)iIUfto*iS. 

[005 1 ] sii©as©'7-i'{cs:ii-r-5>i««c«. 'pts. 

< 6 4>iaSiSS!raSa3 -< jUft: 1 0 0. 2 0 0 «. ^M«© 

"7 - ^©j^K^to-arj^fiS^ McM<rmmmmc=^ -f 

©•7-i'©J^*13^J^^5 1 0. 5 1 06ca^-rS^> 50 
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<r>Xibkx\t^Wti>'Sm\tfs\^^. Lii^btj:tfHb. -mtf} 
10. 5 1 0«:a^L«ct»'7-d'«:^ESn4«^«. 
xmis.^infc%m^^>^imic^-rz>. 

[0052] */c. ^m'J^irv h30 1~304B. 

?^a)t^-t'^r2, hso i-3 0 4©ftg-{a 
[iiSillffi l/iB-r . ft S • 14SBiSfi5r*fic5FiiItei& 7 - d' 

[0053] tt*J. *I6W©^ 1 <i[^©J^ffi«:«gSiS 

Sa^j^AJIS(C*JC>X:, ?«fiPS^-fJr-y ^tl-4-5i 
0/c*i. TfflJ©2fl«:Hi«:«6^0TfecfcC>. Sfc. ± 

fflafeioccgt^-rscifcpjfigt?**, MK. m«. 

S<!;:^j:e>«cC>«I^K:». Tffll* fc«±»J©?^t? * dr 

[0054] 2|s:^ig©ii 1 (!mm<mmi%^-WiWkm 

A^g«c*jt,>r. d7^>7"ta^5 0 0©i'^>:/r-A 
5 2 0 ». 4 oi mriB^^iPi^ h tc J: 

©ilf^«[«8ASIg«:*jt,>r«. c-i'iL/Tai^wfc© 

ifflSr%<rx««6-rft:Ji>«:fc. d»^>:rr-Aa»5 

2 0 ©J: ^&i/^>:/T-A««lJg9:t^Sc i*!^* L 

[0 0 5 5] i'7>:?'r-A««5 2 0*a9:t:f*aB. 
i:^© cfc ^ «C«S AAfl^MiS 9 5 0. 9 5 1 ©J: ^ U^-^ 
Cctt. lEEtRSSg 3 OffliJiBEWSIJg 3 IPJitc. jg-n-eta 

2or-5j«±ir-5<!:»*i/t,>. m«. Kwasgso 

WJiItt«gl59 3 IfflJiCC. -?-n-e*T3-3roi'5>-7-T 
-Aa«5 2 0*i9:WS®^». mtf. MJgffiili** 
f=tjfi<!:{Ci8;W4a«J:t,>. as/c. tEE^iaJ 9 3 0 ffiij©-«fflij 

<tK«{gi59 3 nii©f6»i«c, -e-tv^nio-roi7 7 

>yT-At5«5 2 0 4i9:wr*>J:(,» (BP%. >!*fti;a: 

spsfflsjtc^n-en i o-roi;7>>^r-A««5 2 0 

[0 05 6] ±a©J:'5K:«!iA>!tSi«J^9 5 0. 
9 5 l©l,»rn*i— :&OAiSSAL/j:t,»»^ (iJ(T. rjt 
ffllWiJ ) KB. «IA*tlft««m'W. *©M«8 

<ilCCloT-3i'7>7'T-Affi«5 2 0«:i9:WC«>J:ti 
L. «y^*fm«J^JiBS>^fi'J?i:W^©PfflfiiJK:i-pr 

oi»^>:?-T-Aiafl»5 2o*iaw-cfcic»u. Mas* 

^T-Aa«5 2 043-:Jiil±S9:gO-C*»J:i,». 
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[0 05 7] ii^fCfct^r. ffittSCg 3 OfiOiE 

«aJ9 3 I mt<Dm:^ti>icp^>:fr- Aims 2 0 
*SC:t**i^. ffit«SP9 3 0fflI«:SWSd^-5>:/r-A 

-A««5 2 0©»<!:»£«rO«>-a3ti-«!iJ'S»^C 

[0058] *f6ig«:«^^,Ji5Jl2ffijggAilSK:*Jt»-C> 

fftt^g|59 3 0. 9 3 1 *i'9>^-rS©Tft<. BSatt 10 
S|59 0 0€ri"7>:/-r«>J:^K:L/-CfcJ:(,>. mtiBSa 

t*isp 9 0 0 o>^^ijfPi<Dmmm(D'p^i^^i ^ > t'-t 

5«jai-rSl»^. i^7>::^T-A«|«t5 2 0©J:^Aj: 

T - 0 « w * c i i ft -2)3a^%ia»nissT 

[0059] ft*$. i'^>-:fmm'S:mim»m loom 20 

?sajn»3n-«>-n>ffig<DSiJn''p4si9Wjns»sn«:< (,»-fe^ 

[0060] 1 <omm<omi&ic^i>mmmm 

AilSK:*ji»r. i-^^r^ffilis oo«. 3^^955 1 

0. 5 10.!:. C©3^^a55 10. 5 1 0©fflijffi*'6 
^i9:Lfc4o©i'^>7'r-AtS1«5 2 0 <!:*^<=>ftSi 
Ltct\ m^ii, 3t^^S|55 10. 5 1 0 <b. C<D^m 
^5 10. 5 1 Oi«lI«:<Di^ttStd»^>:rT-A«« 
<!;*ie)ftSiLTt>i(,^, C©ti^. 33^^955 10. 30 

5 1 0 ccv - w*i42 -V h 3 tifca. smco^wami^ ^ 

> :?"r- Afifflt*! -7 - Wffl({Cl^«(3 H* 6 tir -7 - W 
*:3^^S|55 10.51 OfflJ(Cff3jl3it?CiiftS, 
aft:. B?S«il«c©#;«iMi'7>:7'r-A«»«. ±fflij*> 
6ff3*jitf/cW-Cft<. TfflI*>?>«>ff3Aiitffe©i 
Lr*>J:l>, En^f5iBSiJft©i^i6Sfi'5>r^r-Ata« 
«. ±T:^ri6l*>6-:>*tjm«i©*>©«rWr'6fc©iLt: 
feJ:t>. C©t&&. 3t^SP5 10.51 0{C7-4'W 
*5H2 h 3 n/cfg. C ©SiJ*©i^»lS i' 5' > :/r - A« 
«*»3a#6S|55 10.51 OCtt-tcify-ifl/ ifcfc 40 

I/. c©a^'7-i»w©ja«3tit^5 10. 5 1 o*» 
[006 1 ] 5*:^?^©^ 1 <Dmm<oBmiicmi>^mr&m 

A^S«:*j|,>-C. «IA*fSi^l^9 5 0. 9 5 1 |ffl%«A 

uftc^i-r^js^. jra^^^gpi 10.21 o©mfis© 
:*risi«±j^©J:^«:|g:&iojtr'5{:i*i»$^c»*s. ffl 

1 ':><Dmmmam=i ^ >»w»*ft: ») ©flnift^ftsp©^;!^ ^ 

to-&«±i^feW-CfcJ:t,^ m«. JnH»a«*8Pl 10. 50 
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2 1 0 ^mri>mmwam::i -( fit^t . flniSiaittas 1 1 
1. 2 1 li:m-r^lSmi&im=t-{Ji'f^tix:-iricti> 

[0062] :^^m<om 1 (Dmm<miikicm^iismi^m 

Ailg(C*j(,»-C. ■7-d'W©«'A«aM«li2o-C*-3 

r. 2o<fc«>{c#^a5-c*.2.4Lrift?gL./c*5. Jis^ig 

©iasSSEi^ASSStt. «gAm^JlS©M©ii>ft< ife 1 

^{c#{cwsaft«fi£ifto-cc»5©-c. i-:>mmm 
%'S^«^AS^Si^l^*l3-^^^±■c*r,■r:feJ:<. 40© 
[0063] :4c^^©0 1 <Dmm<mmiK:mim^m 

AJIg«:tei,»t:. •7-i'W©SIIA*fl^^i^Ai2o©JS^ 
Jcot^ruiML. i«Sj«aini»3-^^i'»i 0 0. 200 

». 2o|g^{cOT»{CffifflT5Ci*S^:<!:l,fc*J. 1 

1 0 0 . 2 0 0 (c-en-en i oro^it 2 Oi2>s 

■C*S. S/c. iSSiffiJjn^n-TjK*! 0 0. 2 0 0«SIJ 

'*©«>©T:?*.6ii/fc*s. z-^^sri-ocommmam^-^ 
ii^iLrfe<fci>, 0*0. Jjn«i^<*s»i 10. 210 

7. 2 1 6Pa^&'7-i'WAi621I3-&rSi^-rn«J: 

i>. — J)ni»«i*sei 10.21 o©mss;©i6j**tB 
stcjs.h-r'&is^tctx. ^i^^asi l e. 21 em^ 
•7-i'W*>e,2iHi3i±'r«iK-rn«;j:t». cwjs^tcfc 

h^>x4 lo«:jiS6rci*spISg-c*-S. 
[0064] 2^^Q9©m 1 (^i&©^Sg(C^S]S^j$«£ 
AS?gCC*jl,i-C. '7-d'W©MA*fm^^*i2-o©lg^ 
{c-:)i,iT:iji?80fc*i. ia2(c^-rJ:^ja:»iEtat*i!!S-c© 
4§ ( -7- i^©s*:*fiS] iitS^-r s^iASsflR 
«j^©ffiH-c*s, «T. r^Aitm^Wij iPf 
^. ) ©;^/J^«c<i:•:.r^^l■o©«^A*fl^^Wi«:*fT 
*ft^^!M»^*8l5©t9®*»»S^c4. 1 -^om^^mmm 

micMLX. 22|s:it-^.«nK:i**fc«3*Ji(±ib 
rfeiO. C><o*>©09iS:;^^?§©Sr2~l»4©*ife© 

}g!S{c<3s«?ssaaaiA(Egi i t r . -eti-etia 4 ~0 e 

>a:«fiS«±^©[^SK:«-3c»-c«fiSr4i«J:U©-C. * 

©ift?g«=&BS-rs. 

[0065] S4«*JSeg©l|2 ©|lifi©JKm«6SJS 

^?s^iSAi^a©iif^iffi«nf^=i ^ ji^t^o^mmmf^Sfit ■? - 

i'i©ttSMfi^ • SSASsfli^JS^Si^^^ifcfeOWetj 

msmsmm. m 5 »:$:%^©^ 3 (ommomfsncm^ 
mmmmx^ommmam=' -< ;K*©fiDSSi*»si5i 

i©tlSM<^ • «8A*fl^^J^4lftl«T^./c»©g!{0S 
Qt^SrSatlSi^B. B 6 \t^^(omA ©^t&©)^fiS(c^ 

^.Sf^ififjSiiA^g©*^^^^?^^ Jl'*©Jn(»«»SP<!; 

v-t>t<o^mm • «A*fm^i^4itt?a-rsfc«)©si 
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[0066] *^©m2 <omm<omBicmi>^mm^ 

li!S«!ini^3-f^l'«:l 0 0> 2 0 0<tig8l(C. irXDm 

jgajniSi=>-r;ufti 0 0 A. 20 oAiy-d'WtcMifijL/ 

rgftl^Tl**. /c/cO. BSaaSlJ^n -^^K* 1 0 0 A. 10 

2 0 0A«. '7-i'W©4-D<D«liAS*I^MJ^9 6 0~9 

6 3 icMbxmfm»siii 1 o-r-^«iDi3-ti-csi^'c<,> 

5. CC-C©4o©«IAj»Si®JS9 6 0~9e3». BS 
ti1*g»9 0 0<D2'O<DftSi5-^ (S4f «{iJ*i9 6 0 . 
iffl3!»l9 6 ) <t. aSffltt^9 0 0cr)2o®S 

^ffl>J«>6-e-tl-?tl(CS2< im.Sll9 3 0. 93 1 C[>S«S 
g|5WKcMi2oftgp-^ m^-C^mifiQ 6 2. icW** 
9 6 3-C*S. ) i-CA4. 

(0067] iss«[jn»3 ii/f* 1 0 0 A«. m^sam 

(*Si51 1 OAi. «IA*fS|i«J^9 6 2S:-?-CD«l*»<=>JS 

saow!ft-r4fcj{><DttBS^»gpi 1 iA<t. Mftifi^f* 

SPl lOA. 11 1 A<D-«gra*7-i?W*>6M3'*^i 

»ni^^»giJi 1 OA. 11 1 A<Dfmmfpi^mi&m 
®ai5i^«©m®8i5©iifjgjS[/nB»3 -f 1 0 0 aih©* 

[0068] ?B^ijanB»3 ;U«J2 0 0 A«. «SAMIt 

«U^9 6 l*-e©^fflJ*>6lS^2SfllMf S/<:*©*l^« 30 
l*gB2 1 OAt. «iA*f^^iS9 6 3«:^©^*>6S 

@i$fts^-re/ci6©j^r^f^»2 1 1 A<!:. mnafmt^ 

gP2 I OA. 2 1 1 A©— ^HI*'7-i'W7!)>6a3'*»2. 
:^isi«:aie|g&^L-ciS:we>nfcSEi^ftai5 (H^^ias) 

^. mii^sp2 1 OA. 2 11 Aoimmii'^iimm 

iSJa5|5Ifil©maSSi5©iBJSjSJ)ffi^3 -f Jl'f*2 0 0 a^©* 

[0 06 9] TO«(*SP1 1 OA, 1 1 1 A, 2 10 
A. 2 1 1A«. 4-:J<!:t'7-i'W©ftSI5«:*Mfi]3-&r 40 

RWicifc^c-Sfc*. c©ftgu-^©}g*ij«:fSr>r. 
[007 0] •^XK.^^m<Dm3 <DmMi<Dmi&icmi>ism 

^(C». m3©SI%©^ffi(C^&S@igaKAiSS (194 

MA)^Sl®J^9 6 0. 96 1 KOt^riJj^ii-C* 
yby£L>. %&l4^^9 0 0©2o©SjS^(i[J«>6-eii 

-enfci^ < m^snQ 30. 931 ©s^iW{cM.s 2 o 

ftgp-«©«SA*fm®J^». irs2«IA*ta«i^9 6 50 
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2. 96 3 (04#M) .to^jEtoii,. -tti-en^A 

j!*Si®JS9 6 4. 9 6 Si^iorti-S. 
[0 07 1 ] aiA5*»«JS96 0. 9 6 4{C-5l,»-c». 
M^^SBl 1 OB. II IB. 1 1 2B«rWT-5.iSS 

tli>. —-fj. j^A*taMJS9 6 1. 9 6 5(C-?C>-C«. 
JlBSl3l»giJ2 1 OB. 2 1 IB. 2 1 2B=&WrSil5S 

mom=t^)\^2 0 0 B(c<j:o-c^j/p6;s@iK[tts»d 

[0 07 2] ft«8Wfl:aJl 1 OB. 2 10B«. -ttl-e 
<aa4©»Di»«(*gBl 1 OA. 2 1 0 AilBlttfCffigS 

nr. *n-en«BA>it3i^iS9 6 0. 9 6 1 tcM^^iis 

^ilt!ttIi!(l(C$^-r£. Mili»(4:S|!l 1 1 B. 1 1 2B 

«. ■eti-€'ti«gA>!taMJ^9 6 4©Sffi-(p<=.3iS. 

^©MiBirawcjptisiLrsw^nr. «iAS5tlii«J^9 

6 4©iS^iR»Di%»:Sr#-r-S. flD;^(4:6li2 1 1 B. 2 

1 2 B«. -en^nsiAS^i^MJ^g 6 5©sffi*i6ji 

». D5-3£©(fflRI<&HW-C*t|6jL-Ci9:W6nr. «SA>f 

[007 31 cc-c. -^mmm>^-^)\^w\ o o b©s 

*ni^>^f*S|5 1 1 0 B - 1 1 2 B©Mfflgp-C©Si^t«JSI« 
Ji(T©J:^K:/j:-,Tt>&. MIiJiLr. mt)nm<o^ii> 
h. ^'^XS>i>imMWU 1 1 0 B~ 1 1 2 b©-^ 

fi<&»jfl^s©Tjf*K«:i>. -e-cT. m«. Jin 

<»a?»gpi 1 0 B{cSSn?.^*5. »«<*gBl 1 1 
B. 1 1 2BtC^fiS3n. jS!SSir-5<!:*(CBJjnS^3l«:Si5 

1 1 1 B. 112 Bicmtiimmifiuaimi^mi i o b 

B. 1 1 2 B4a^JSf*SL//cfe©{c. M»»(*gi51 1 0 

©•c. mt}^3smittmm^i.\ MPrnKamma. «t© 
[0074] mmmt^^i 1 1 b. 112 B©#-«ra 

-e©tfc®©Mie-«S(f]©Si^ftSBi. 
8i51 10B©-fflt©M*. 0i^L^J:^»gSI»«^g^«:/^ 

:fir. fri2f6ig{!'j©««i5>{*gp«. mmmm^m^c. «*& 
1 0 B©fii!is«>i>riB«tiiBis<i>j(c. m&msam^mi^ 

[0075] MJlJH^«cn«i1-i 4><kl^ 
BP:^. Alfi!!l^t|:SI!l 1 0 B. Ill B^^J£ 

Ltc*). mmf»sii lOB. 1 izBitmitbxi, 
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[ 0 0 7 6 ] s/c. mmmtts^mfmti&itmm 

[0077] •■'Xic:^^m(Dm4(Dm&<omisncmiii6^ 
mrnxms^. iiri306«:#fiSLooitt?g-r-5. c(om 

6 7^mbX(.^i. fctcL. mxnSLmmB 66. 96 

j:^«:-e-n-en3ocDjns»^«:gi5i 1 oc-^-i 12 c. 

2 1 0C~2 1 2C?£Wl//cfe©iOrt,»S. 
S|5110C~112C. 21QC~2 1 2C«, -etl-e 
ntBaccSa<D|fflPg«:4B(,>-C> «£A>tSi^JS9 6 6. 9 
6 7 C0SH*>6BS-5e<oraRI*HIWr*f[6lbTi9:W6*i 

•So 

[0078] ftll»S!tt:8»l 1 0C~1 1 2C. 210C 
~2 1 2C©JgSP<DS^flK^«A*faMJ|S*'6CD^I» 

mxms. <ia5#M) ©JS^-cssig«o/c©tH«-c* 

•5. 

[0079] iarfc. *^?§©II2 ~Sr40SI»©}gfllK: 
C6Silf^j«?«5Ai^g (ia4~06#M) ©ti^fctet,^ 

r . 2 -3©issaajp«i=> ^uft* . *i%?^©ii 1 ©njfi 

©^SS(C#Sffi^iti[^||iS©^^i«»I[m3'fil'(4:l 0 
0> 200*loiL/c<t#©J:^«:LTloiLrfc 
J:t,>. c©«^. @4©i>©». ttm^f^SiSi lOA. 

1 1 1 Aisj:icfimm»&2 1 0 A. 2 11 A». *n 

^nSfeJiJS^l/. *n?»«*g|51 1 OA. 11 lA*jJ:CJf 
aiI^«ffS|52 1 OA. 2 11 A©-jSra*0n^Ofti,^S 

-e-n^ti©ffe^«^aagi5©*u> h h5>xK: 

[0 08 0] itc. m5isJ:V^m6<Di><D'bm^^iCS3 

■o©»ni^^f*gi5?:-e-n-enat^j«igso. -?-©*n-en© 
3'*>2.:5rsiccrji@s«i$i*. ■en-en©ffe^«m!SSiJ 

©l-o©*b> h h5>X{cia^nL'JQ:i.»«»&aiI«i^(* 

[0 08 1 ] Jil±. mi®SI5©;<7U>F h7>;^«lo$ 
/cB2-:>iOrStt?^L//c*i, S-^tLhil/rt * 
^©^3©9^©^ffi«C^.SiS@i«mAigS (B5# 

M> ©»^. m^it. mimf^ssi 1 1 o b, 2 i o b* 

!-:>©* U>h h7>X{cSfiiL. Jnis»W(*siJi 1 1 
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B. 1 1 2 B?:SI|©lo©;^;U> h h-7>y^CCgSll^. 
J)lB^aW*SB2 lie. 2 12 B4MOIJ© 1 o©* U> 

mvz%i>i^mm.mMm. m6^m) ©ti^<>ig<ii«:. 
m«. ftns^siftSisi 1 oc. 2ioc*io©x7u> 

h h5>X{cSiKl/. »n?i^«:SPl 1 IC. 112C* 
S!l©lo©*U>b h^>X{cS«ll/. JniJ»a!»»2 1 \ 

IC, 2 1 2C4MK:SiI©lo©*U>h F7>>^{CS 
i^l/-CtJ:C^. *^?a©03te.fcCX||4©|li6©JgSlK: 

% -5 ^lllS{cffi©jffl;«^^*>•ta■ Djtfe-c * <s> , 

( 0 0 8 2 ] $/c. *:^W©^3 ©llifi©)^.®{C^-Siif 

11 OB. 2 1 0B=&lO©*U>h h-7>;^K:Si^ 

»DS»«»S|51 1 1 B. 2 11 B*5iJ©l^©*U> 
h h^VXtCfifiKO. fllB»*»8Pl 1 2B. 2 1 234 
iiOiJ©i-^©*H'h h7>x{cSi^L/rfcJ:ii. * 

m^<j>^A<jmmoT^im%^-mmmmMm. (isi6# 
©ti^*>^«cc. m«. jniJR*»spi 1 oc. 2 

20 1 OC*l-^©*U>h h^>X{C«i^L. M^(*g|5 
lllC. 2 1 IC^r^iJOloC^lx^h h^^^^Klg 
iKL/. JraJ^^ftSPl 1 2C. 2 1 2C?:MCCSiJ©l-:>© 
h7>;^{Cg^«IL/'CfcJ:C>. ^:^?a©ll3*jJ: 
0'II4 ©^J6©J^Sg(C^Sill^jg?«gA^ (S 5 teiCK 

S6#BS) ©w^. ^>%6^l5l«{cft©ifi*^to■«^^>pJ 

[0 0 8 3 ] C©J:^{C. Zr><oM^mim^-{)\^»C 

30 (Dt-irhctifix^^oyx. 2o©*u> h h-7>x© 
[0084] :*:|B^©^ l ~»4©||Jfi©JgSg{C 

«c<i^)5:t©) ©ib©©li^7!>i|At»ieffl (•7-i'©S^ 
■C««IAK:WS ots. MCc. Bufaft0'g©'7-i'iW©ffi 

[0085]iC5r. *^?3©0 1 ~^4 ©*iS©JK 

A*f ^^J^©g#:^isi©^ffiffl {c tet > -cBSrS o fcj^ t 
fest&^ii/r, j^AS*li«J^*Ja«i<t%-5-ci,»4JS^ 

mMfKifimihinx\.>i,tc^ic. m^Mmmmmm 
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1 0 0 8 6 ] 4^^©sr 1 4©ilJt©j^ss«: 
a^i^*i#a-r ■sSMSRt*:© ©*i - 

±iffii^«<i:«CS©tt?g€>*>r*S. .fc-p-C. H2>iJ-f 
5 - i BSI1|«© D X J<>7^•-tS5*s -7 - d; -C* Slt^(C 

ot^rtt. ■e-©5ftiB««i8r-5. 10 

[0 08 7] 

Wifijr SeacCSW 6.<lfiotJiB®«©S#7J|«iI©B5^ 

C 0 0 8 8 ] J: o-C. *ifel8©i«*]® 1 ^^i>^mm. 
ASiaK>«^K:». «se*©SJBrsilBLfc|iIffi2f«©i 

oa©ii5jijgjnfijgg=&ffl(,>fcjBf^jeMAi^a©j&^<!: 

J:b«l!L.-C, a)«8AS*mMJI8©J&t«dia»-C*>«6A€:fi^ 
[ 0 0 8 9 ) S /c. i^^<m^ 1 K«&Si9^i!8gSA 

jgi©ti^«:«, frfB^©2og©ii5SjSJjns»i^* 30 
fflc^/ciif^jKMAilgcis^ittiSL/r. ®«S2ffiJjn«j 

;^ h > (3) c - ©«s*i^i53 nr *>iifs?g»pj»3 a 
m>is3^mmim< xrtt. 

[0090] MCC. *^©St3j?Jl 1 {Cii65ilS^aaKA 
§^©a^K:{i, firfB4^©3-:3g©?l!^jSJjni»SIS 
(bus— Sa{±«^ML/cfc©*^tf. ) J&fflu/cKsa^ 

i'©«s*5^3n-c *>iassjg[jinf^3 ju*^©3£ife^iffl 40 

< -c-rtf . ©Siiiffig^ Aiiawsir^p'p i'^ a 
*r-rtf. ®«ANfPa*^fi-r-sc<t*iBifig-c*i. 

[009 1 ] *^IS©iS*^2 (cC^^ltf^jg^j^Atia 

i«*3ii«c*jw2>BiriB?^i^f dr,, mimx 
[ 0 0 9 2 ] J:-,r. *^9«©it^2«:fi^^,ilfSjgm 

ASga©ti^«c - if (omx^^o^ifi^mi-mm 
Afj) *sw^e>ns. L/c*ior. MAf*©'7-f©j® so 
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«>A:«iAf¥^^*5|fi]±-r4. 
[0093] :|:fgp©if^]93 (C^^iliJ^iej^Ai^ 

i«*^l*/t«2iB48©Jt^jR«EAi^a{C«. hJSB 
■7 - d'©S^:^[fi]©«l&@^j& i' 7 > T-r ^ 7 > 

[0 094] J: or. *ifelB©i»*3l3«:^s?S®jsaK 
A^a©«^«c». d'7>:/«ffl{c<torc7-f ©«SA 

AS©*? - f ©SiEfMia^lBI^MtCJSffi-r 4C i*Jr* 
S©-C. )aiEf?**^«>A:«feAf^lBa**iB«:i6l±-r 

[0095] ;4cii^©i»^ii4 ic%i>mmmmjm 

». H?iBC7-d'A5eS&*©-fe>3?-b-^-S/c«i'DX 
^ 4 {C«g4iSSjS«Ai?a©ti^«: ». ^^¥ffiT?fio 

s#:^»is] (cj£*s 0 «rf# rj rgs A*tSiMJ^*5??aET sas! 

fiRt^©'7-d;«ea&»©-b>5»-f^-^-C*a. -fe 
>4f-t9-^ttJ^t»;*<1gS«-C*S*5. lriB2|s:f6Bj©lSf 
^«j^«a©«fiR(cj:0. H2>f-f7-l?«cS?ft 

■Cf'PS5ai^*i<ti,iii5jl(fflglEA*i^fie<!:)tCr>-Ct<^.2.. S 

giAT^^S* *sS^L^-n^fc©-C*-5 

i)K miB:^^m(Dii6mimxms(Dm^icj:*). iz^n 
ifim^htii>o Ltcifi^x. mMi:^^m<Dmmmmx^ 

a©«(!R«:j:*). •fe>5f"f5-^©J:'5^c'7-i'-C* 
ort. «IAa©'7-4'©>8iEf^SII^|llI*^-r*Ci 
*i-C#i©r. «iEftm*S»fcj!SSA<^S»**J|«iI±r 

6. 

[iaB©IBW<cSil9] 

[ia 1 ] *^l^©m 1 ©*l)t©fl5S§K:«^^ilfjlifijg8Ail 

aKfflt,* 6nsw^«j]nf»3 ^u»<b d' ^ > iT-a^t 7 
-d'iwaaHfiK • mxMm.mimi:Simrz>fcib<DWi 
mmmmmmxif>i>. 

[02 ] *^w©ii 1 (Dmm(omii^iiC%?>mm^mxm 

mri>fc^(Dmmwmm^^mx&i>. 
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